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A Naturalist and His Family Explore the Shores of a Restless Bay 
Where World-record Tides Wash Canada’s Maritime Provinces 


By Pau. A. ZAnL, Pu.D, 


With Photographs by the duther 


HE famous tides of the Bay of Fundy 

move with deceptive quiet. Sheltered 

from the open sen, they ebb and flood 
to a recorded tunge unequaled in the rest 
of the world, relentlessly, swifthy, sometimes 
even dangerously, 

Our first intimate brush with these tides 
come one noontime a mile from the bay itself. 
Soon otter we ¢chroave into green, rolling Hants 
County, Nova Scotia, we stopped our car to 
picnic beneath wo roadside maple. Eda Kristin, 
cur eight-year-oll dauehter. newly possessed 
of rubber boots, rushed off to explore a shal- 
low stream that meandered at the bottom of 
a tavine near by, 

Soon accry of alarm drew us up sharp: 
“Help! I'm stuck!" 


Red Mud Mires Unwary Feet 


Leaving five-year-old Paul to guard our 
sandwiches, my wife waned T rushed lowared the 
mivine Holfwoy down a steep, slippery, 30- 
Inot embankment stood Edi, her boots buried 
in rect mire, 

“Fasy cow!” | cautioned, as T picked) my 
way down the gluey incline, Edi reached out 
with the desperation of someone drowning. — 

"First we'll get your feet free.” T told her. 
“Then we'll just heve te inch our way up.” 

Crouching, teetering, knotting our toes to 
keep shoes and boots from pulling off in the 
oore, we struggled to higher ground. 

It took Eda and me only o short while to 


wash an change clothes at the well of a 
neighboring farm. Returning, we again peered 
aver the hank. Our ravine, actually a tidal 
von, was now full-sized salt-water river! 
The muddy tricks we had made were already 
submerged beneath a good six feet of the 
intliwing tide. 


Tragedy Rides on Fundy Tides 


Though my daughter viewed her narrow 
escnpe with a childs unconcern, her mother 
amd | did not. “What if Eco had been 
alone?” we wondered, 

Her fate could well have been that of -a 
woman T lately read about. A resident of 
this very county, she hoe been riding horse 
buck on an open beach when the fast-risine 
tide overtook ber: The horse swam ashore, 
but the werman thowmed. 

Fundy people had given wa deadly serious 


warning: “Unies vou know these tides and 
currents, don't take chances." Eda's expeti- 


ence with the bay's swift movements served 
fo underscore their haxard. 

Just the day before, we hacl crossed from 
Saint John, New Brunswick. to Dighy, Nova 
Soutia, a distance of abowt 45 miles. But 
for lay heavy over Fundy: Aboard the 
ferry SS. Princess Hefene we bad spent four 
hours. listening to the moan of fozhorns and 
the clank of sea luovs. We watched the 
ship's cular antenna sweeping hich on the 
bridge. but:suw little of the bay itself, 
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Qur enforced blindness was tintalizing: 
we wanted to see these extraordinary waters. 
Into this 170-mile-long 4¢a pocket northeast 
from the Gulf of Maine, more than 100 billion 
tons of water swell and recede twice daily— 
a weight roughly 70 times the daily discharge 
of the Mississippi River. 

When the moon exerts ite maximum pull, 
tides at the head of the bay may rise and 
fall as much ws $5 feet. Even » “normal” 
tide exceeds 40 feet. 

Yet from the deck of Princess Hriene we 
could see next to nothing of our surroundings. 
Finally, at the dock in Digby, the fog lifted 
just a bit. Eda peered in all directions, 

“But, Daddy," she asked, “where arc those 
high tides?” 

a explained that at this. point, where the 

hay begins to flare out into the Atlantic, the 
tides are not phenomenally high. Here im the 
lower bay the range le 20 to 30. fert—ton- 
sideroble. to be sure. But these feures can be 
matched or excesied at a number of wide- 
spread spots on the globe: at Cook. Inlet, 
Alaska: Chepstow, England; Puerto Gallegos, 
Argentina: Penzhinskaya Bay in northeast 
Siberia: St. Malo, France: and at several 
other localities: 


Minas Basin Holds Tidal Reeord 


“For the real whoppers,” | told Eda, “we 
have to go 60 miles upshore.” | showed her 
on our road map how the Bay of Fundy forks 
into two branches, Chignecto Bay and Minas 
Basin. “Minas bas the bighest tides in all 
the world,” I said (map, pare 162). 

| half expected my inquiring daughter to 
press the point still further; Meaty are these 
the world's highest tides? 

It is an intriguing question. 

The same moon and sun tug everywhere at 
the earth's watery blanket. But depth of the 
“ea. configuration of the bittom, and the 
shape of the coastlines affect the tidal move- 
ment, causing marked differences in various 
parts of the world. 

In areas of the South Pacific, as at Tahiti, 
the daily tides rise and fall leas than # fit. 
The canals of Venice, responding to tides in 
the Adriatic, remain faithfully within a range 
of one to two feet, At the Atlantic end of the 
Panama Canal the tide ts almost neiligible: 
hut on the Pacific side, a mere 40 miles away, 
the sea lifts and drops as much as 16 feet. 

Oceanopraphers, using complex equations 
and charts. divide the oceans into a number 
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of distinct tidal areas. The region to which 
the Bay of Fundy belongs has iis center in 
the Gulf of Maine somewhere off the Massa- 
chusetis cowst, Near this center, as at Nan- 
tucket, tides rarely exceed three feet. Hut as 
one moves: northward the range increases 
dramatically, At Odowoester the tide may 
attain 13 feet: at. Bar Harbor, Maine, 15 feet: 
ut St. Andrews, New Brunswick, at the mouth 
Of the Bay of Fundy, 27. feet: and in the 
Minas Basin, at the upper reaches of the bay, 
it reaches: more than 50 feet." 


Sea Funnels: into a Dead End 


Several peculiarities of nature combine to 
cause the spectacular rise ond fall of Furdy's 
waters. 

First, there 3 the funnel shape of the bay. 
Its shorelines converge and its bottom slopes 
upward continuously from mouth to head. 
Thue the insurging sea has no place to go 
but up. 

Second, and even more important, is: the 
particular wave motion with which the tides 
rise and fallin this finger of the ocean. It is 
like one endl of a seesaw, bakoneet! aearmst out- 
lying forces of the open Atlantic. (Oceanog- 
raphers call this a ‘stationary wave,” the sort 
produced by tilting a tub and letting its water 


slosh back and forth, 


Physicists know that the lencth and depth 
ofa bedy of water determine the size and 
frequency of such waves. The dimensions of 
the Bay of Fundy give it tides a definite 
rhythm. Hy geographic chance, Fundy’s 
depth and length produce a pulse attoned to 
that of the outlying ocean, 

Thus the two forces—oceah tide and wave 
motion within the bay—-move at the same 
lime, cooperate, and push the waters to phe- 


* See “Down East Cratse,” by Comdr, Tom Horgan, 
NATIONAL GroogarHic Macarwp, Sepia, (957. 


These Fish Swam Above Eda'’s Head > 
At High Tide on Chignecto Bay 

The anihor'’s datighter stands on the muddy bottom 
of the sea during the few hours of low tide. When 
waters mith Geek, they will cise 2D fret. 

Cin leer first diay in Nova Seotia, the youngster 
wae trapped in a low-tide quagmire and hail to be 
Heid be her father, An four beter, water swirled 
ever the spt 

This cil! net, coe of the few pemuming in the ores, 
eirriches a wall 10 feet high and some TO feet lone. 
Stureron (left) amd) goosetish bang helpless, eniced 
be gl and jaw ae thes ewary seaward, 
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The tesult is a force of ienritie 
in estimated 200 million horsepower 
is at work Fundy's daily surtes, a tempt: 
ine prospect Tor CNgineers whe 
harnessing this. enormous 
for a thal power plant on Passanuicypuodds 
Bay, between Maine ond New Brunswick at 
the mouth of the Hay of Fundy, have been 
discussed since a far-sithted sumuner resident, 
Dexter [. Cooper, concerved the tea on 1919. 
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Sea Gates May Trop Daily Plots 


At Passamaqualdy, if a continuing United 
Stntes-(arnadin study proves the plan pric. 
ticable, fuee swung by the sea may 
someday trap tidal waters in a natural islind- 
tulle Channeled through great! 
penstocks to am atiacent basin, Kept at lw. 
tide level by other gates, the water would 
power hydrociectri¢c generators with an out: 
put a third that of Hoover Dmm 

Driving northeastward from Diehy, we sot 
only occasional glimpses of Fundy s waters 
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Throuch miles of green forest and och Nova 
Scotia farmiand the roa offered os no trace 
Then suddenly we woul! eros 
brider antl eee an inlet below." 
At the port of Windsor we Tound that ebb 
tiie tcl erent woterless: horter 
Wharves high onl dry above mud 
flats that dented all kinship with the sea. 
We stupped af the Candin customs house 
to check on the arrival nitits 
equipment | was expecting. As a hiohaest, 
[ was eaver to eather specomens of mel from 
these shores 
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“its stranded lke an emberrassel whale. 

Noel is the port on Cobequid Bay, at the 
head of Minas Hasin, where surveyors have 
recorded the 53-foot tides: highest known ‘on 
Fundy or anywhere else. Around the town 
lies a belt of ereen farms and woodlands: we 
noticed that many of the solid farmhouses 
here were unpainted, toned to shades of gray 
by Hants County weather. These people, 


more thin nine dand mikes per hour—and then 
reverse themselves, Shogls, winds. and tides 
themselves also threaten the stranprer. 

Even that experienced explorer Samuel de 
Champlain came te goef in 1606, when 
Fundy tide completely shuttered his. ship on 
the rocks. And through the years of the last 
centory, levend hus one fomily on the 
idan of (Grand Mitnan rescued more than 


150 persons shipwrecked in the hay, 

Today a vessel must follow a-strictly pore- 
scribed course, When the pilot has brought 
her opposite the desire port, he drops an- 
chor and watts for hich witter, AS the time 
approaches, he inches shoreward with the ad- 
vinding bide, Onee alongside the high pilings 
af the wharf, the ship ties up with extra- 


stout fines. By then the tile may have 
already berun to ebb. Soon the vessel 


mainly of English, Scottish. and [rsh descent, 
live on the produce of their rich countryside: 
grains, cattle, dairy procucts, pulpwoent., 


Water Nibbles at Coastal Cliffs 


Suddenly the lush green of pastures and 
grainfields breaks off abruptly. Sheer cliffs 
af ted sandstone ar shale plunge into the 
intercul with prottees and eroded inty 
dramatic arches, saddles, and pinnicles, 
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Twice o day the waters of Fundy rise hich 
there to continue thelr 
age-old nibblings, Receding, they drag along 
scatter cliffside: material Lfae 
wonder of these shores 
of retl-browty muct flute. 
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The Giant Tides of Fundy 


bay bottom cut by twisting ravines through 
which rivulets of water still trickled. 


At breakfast we asked how we might see. 


some of Fundy's marine life out on the flats. 
Mr. Scott made all our arrangements over 
the kitchen switchboard, 

“A young farmer named Ralph Laffin keeps 
a fishing weir near Tenecape,” ‘he said, “He'll 
be ct io have you go along when he makes 
his tun 


Farmer Doubles as Fisherman 


So we left Paul with Mrs. Scott and set out 
for the Laffin farm. Fishing, we discovered, 
is distinctly a side line for the Laffins. Ralph 
revilarly helps bis father on the land, but on 
the ebbing tide. twice a day, Pegesciess af 
time or weather, he goes to his ts Wel 
and gathers its viekl fur the family freeier. 

Hitching his horse to a bugev, Ralph joined 
us, “Guess we're ready,” he said. 

The bottom here was firmer than at Noel, 
the mud jess deep and sticky. In the light 
Witton Wwe set out for the weir, nearly a mile 
irom shore, As we jogged along, Ralph sur- 
veved the retreating water. 

“Tide's going fast. Be out by the time -we 
get to the weir.” We bumped across a bed of 
rocks covered by weeds and algae, then onto 
a prairie of partly drained mud flats, 

Tn the distance ahead T could) make out a 
long line of poles: emerving like an upturned 
comb from the ebbing waters, 

“Watch those stakes," Ralph said, as the 
horse stepped ata gentle tug on the ren, 
Hefore long we perceived the stukes rising 
higher and higher as the water slipped away. 
| jumped out of the bugey to get some photo- 
graphs, 


“Tran't tarry,” bil inet Ralph, amused at 


* Digving Against Oecan'’s Deadline, 
a Summer Resident Looks for Marine Life 

The town of Noel perulacty sees wroelct—pecerd ticles, 
Oo wn Oetober cleht in 1869 a gale ‘helped posh 
Wulets o monstrous 55 feet abeive fow-tlide lewel, 
enough to submerge a five-story. building 

Normuitly the tide pisex § io 11 feet on hour, Three 
hours uiter thi picture was taken, water leppod for 
up on the pilines. 

The author, a research Wologist, sumpled mud 
alone Fumdy's shorey in srarch of. animal liir, To 
help him, David Corkum digs for specimens by 
Noel's navization Licht 

Atop the whorl a load of polpwood ovnits trans- 
purt by barge. Apprepriately, Noel exports Christmas 
tress ac well, 
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my struggling walk in the sticky muck. “The 
tide won't wait.” 

At length we came to the weir, Ralph's 


was only one of many types used in the Bay 
of Fundy. The varying nature of the shore- 
line and currents leads individuals to con- 
struct weirs of original desien—tircular fences, 
curves, angles, ‘This one was a wide V open- 
ing shoreward, a pen built of twigs and 
branches hauled from the shore, supported by 
ld-foot poles stuck in the mud at close inter: 
vals for a hundred yards or more and tightly 
interlaced with branches and underbrush, As 
the tide drops, the weir traps retreating fish 
and leaves them stranded (pages 159, 185, 
and 188-18). 

“Not much of a catch today,” Ralph said. 

He hopped from the bugey and proceeded 
to gaff some skates, eels, and a few shad that 
were Hopping helplessly on the mod. My 
womenfolk helped him gather buckets of 
smalicr fish for sale o¢ fine bait, 


Bounty Poid for Trapped Seals: 


“Bass and shadll be running in a few 
weeks,” Ralph eid. “Not long ago we found 
uo S0-pound sturgeon out here. Even seals 
sometimes get caught in the weir, That 
doesn't hurt our feelings: the Government 
mves us a bounty because they prey so much 
on fish.” 

With practiced awareness, Ralph kept an 
eve on the outer bay. At the first sign ofa 
ewitch in the tide be called out, “We'd better 
start back now.” 

Old Dobbin had a free rein on the retern, 
Shoreward. far ahead, jay a sunlit checker- 
board of grainfields, meadows, ond wood- 
lands. Behind ws a noiseless 40-fout tice 
pulsed in, rising swiftly to engulf the stokes 
mul fencework, a movement of surprising 
ereed amd gentleness, 

Small wonder, | thought, that livestock are 
sometimes lost or that strangers can get o 
fright. Weir owners soch as Ralph Laffin 
can take their danger lightly, vet with a re 
spect based upon Hfelong association with the 
treacherous tide. TH is remarkable how few 
Fundy people have lost their lives in the 
Sifging waters, 

At Noel, nearly every: day, our children 
wernt swimming beside the 40-foot pilings 
where barges tie up to réecelve their loads of 
pulpwendl (opposite). Swimming ts-a miat- 
ter of careful timing bere. and mothers are 
quick to warn their children of the danger, 
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The Giant Tides of Fundy 


© Fishing Boat’s Gangplonk and Mooring 
Anticipate the Tidal Flood 
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another from an inlet with ereen algae or 
brown sift: still another from a spot where 
tidal currents swirl or where fresh water di- 
lutes the salinity of the hay, 

Fundy offers a varied, fascinating ecology 
for microorganisms. Taken from thelr sur- 
roundings and their sources of food. many 
of these small creatures die before they can 
be studied under a microscope. But even a 
lew survivors able to adapt to life in a culture 
tube may contribute to our understanding of 
the sea's liioeconony. 


Creatures That Time the Tides: 


Such work is humbling: Literally trillions 
of living things depend on the regular pulse 
beat of mother sea. Think of the sedentary 
ofganisms—bamacles, oysters, anemones. sea- 
weeds. and the rest—tiving in the tidal xones 
of shores throughout the world. Consider, 
ton, the strange marine species which breed 
during the full- or-new-moon tides ame theese 
ethers that choose the quarter-moan periods, 

A classical case is that of the grunion, o 
small silvery fish that periodically appears 
in birge numbers on the southern, coast of 
California, [ts eggs. must be deposited in 
moist <ancl, ina spat that will be undisturbed 
by the surf for a two-week period. Adult 
arunions find such o spot by uncanny ose of 
the tides. 

During the breeding seasin, just after the 
peak of the highest tides adult grunions 
purposely allow waves to wash them hich 
on the sandy beach, Quickly, before another 
wave arrives, the females deposit their ees 
in the sand and the males fertilize them, 
hy some mysterious ingtinet they choose the 
precise moment when the tlle is bevinning to 
ebo. Thus the eggs. buried pow in the beach. 
will not be carried away by the follewing, less 
pewertul rollers. 

Twa weeks elapse before another hich tide 
reaches the spot and digs out the ews, which 
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hatch instantly, The waves sweep the young 
into the sea, to repeat the cycle. 

Funey's marine life must contend not only 
with giant tides but with man aswell, Be- 
sides brish-huilt weirs. fishermen string up 
gill nets to comb the surging waters. 

“Not many gill nets leit.” folks told us, 
“You might try Minudlie.* 

So we drove to Minudie on Chignecto Hay, 
all the way around Minas Hasin, Walting 
for the tide to eo out, we could see that this 
sort of weir resembles a giant volleyball net, 
stretched several feet above the sea bottom 
on 12-foot pests. Fish swimming seaward 
catch their will like ratchets in the netting, 
An ebbing tide then leaves the fish stranded 
high ahove ground, 

To old days men filled wagons with shad 
caught this way and harvested by means of 
a ladder. Put the entire catch from the out- 
ming tide we watched consisted of only two 
fish, a sturgeon and a toosefish, angler, of 
“alimouth,” as the net tender disparagingly 
called it (page 157). 

“Why bother to take them in?” he shrawed 
when TL asked him about his business. “Even 
when shad are running, there isn’t much of 
aomarkel for them around here any more.” 
In addition, he explained, nets have become 
more and more expensive. They bave to 
be mended frequently, ond often the catch 
scarcely pays upkeep costs, 


No Venomous Snakes in Nova Seotig 


Almost every day we made side trips from 
Nowland other temporary homes. We motored 
hundreds of miles, poking into scores of side 
roads, relishing scenic spots, 

“No need to worry about poisonaus snakes 
Along our shores," Mir. Scott hal said, th- 
deed, Fundy's Nova Seotia waterfront has 
few inconveniences. Even the mud flats have 
relatively littl: stench, thanks to frecuent 
submersion and a chill temperature. 

Our onky requirement in abandoning the 
main highway was that our lane should lead 
in the direction of the bay. Such an excur- 
sion tonk us to Halls Harbour, a fishing anid 
lobstering homlet on Minas Channel, We 
simply rounded a turn in the road and there 
stood o picture-postcand vista, an inlet shapav 
like o borseshoe and lined with pilings, A 
dozen: simple buildings surrounded it. Fish. 
ing craft that would bob on high tide now 
were strewn about a nearly empty gravel-and- 
mid-hottome! basin (page 160), 


























The Giant Tides of Fundy 


We had ta stop. While J moved around 
taking photographs. our youngsters struck up 
it acquaintance with a small lid standing 
on the dock, His name was Peter Porker: 
his parents owned and ran the village store, 

“Ts it true that Halle Harbour was named 
for on 19th-century pirate?” we asked Fred 
Parker when we visited his store. 

He laughed. “Captain Hall-—vyes._ that's 
the story.’ Looking at the youngsters, he 
added, “And they say his treasure is still 
buried around here.” 


Jewels: Borne by a Generous Sea 


Obviously Frecl put no great stock in this 
folk tale, Bot he told us of other treasure 
that Halls Harbour residents regularly find on 
their beaches—amethysts anil agates, brought 
down by the great tides from near-by cliffs. 

“You might talk to Mrs, Mosher,” he told 
us, “She finds her own gents, then cits them 
herself." 

Ars. Jean Mosher is o gracious and twin- 
kling woman who asked us in to see her 
studio, then showed us the way her diamonid- 
edged wheel cuts stones (page 170). Like 
stores of other people in Nova Scotia, she 
has turned this hobby into a profitable home- 
craft industry, 

“Would you like to haye some amethyst 
crystals?" ehe asked) Paul ancl Eda. At that 
moment two wide-eyed youngsters. finger- 
ing bits of lovender rock, became cager min- 
eralogists. Breathlessly they listened as she 
talked about her work. 

Winter storms bring down landslides along 
the shore; 40, a¢ soon as the thaw comes each 
spring, mineral collectors hurry to their fa- 
virite beaches. trying to be the first explorers 
af the season, Genlogists and amateur col- 
lectors. come here from all over Canada. 

“Hut we have an advantage,” said Mrs, 
Mosher. “We know where to look. 

“Agate om] amethyst ore really just idiffer- 
ently colored quarts,” she told the children. 
She showed them the ega-shaped igneous rocks 


€° Anybody Home?" Towheaded Visitors. 
Cull on a Colony of Bank Swallows 

The birds tir short, broad bills to earavate tunnels 
m soit sand-and-clay clits along the Bay nf Fundy 
Burrowing more than a foot, they hallow out cham- 
here pboat fire inches in diameter for neste. 

At Evungeling Beach pear Grind Pre. swallows 
Ce just wut of reach ol the highest. tides bit not 
hevond the curiosity of harciooted sadlventurets 
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that had encased these semipreciows treasures 
until split open. 
Later Eda told her mother and me,“ 
a feolowist’s pick for my birthday.” 
lf we were at first inclined to dismiss this 
request os a whim, Eda's continuing onthu- 


‘T want 


shism changed our mines. 


“Mrs: Mosher save that moss agates dun't 
really have pieces of fern inside,” Eda would 
explain. ~The design is just the way they 


crystallize.” 


From that day on, the whole family pur- 
sutd Eda’ new hobby. On o beach near 
Parrsboro we went rock hunting with a pro- 
fessional collector, Eldon George; and his 
brother (pages 170, 171, and 192), 

Eda's hag was soon filled with heavy speci- 
mens mined by a generous bay. | can even 
adeut toa personal thrill when | found some 
pale omethyst crystals, They were of little 
vulue, vet T had to keep them. 

Visiting the famous Hopewell Rocks jin 
Albert County, on the New Brunswick side 
of the bay. our vounzsters ‘could barely sev 
the boulders for the pebbles. Here 49-fuot 
tides have attacked the soft conglomerate 
rocks of the cliff, carving out tall islands. 
At low tide these ishinds expose their dry 
feet. slender columns that support the bulky 
tops like gin) mushrooms (page 183). But 
the children were preoccupied with the smaller 
stones littering the flats beneath Hopewell's 
strange islinds on stilts, | 


History Washed Annapolis Roya! 


The great Fundy tides ineirectly aroused! 
another interest for our family. History has 
moved upon these waters, antl its traces re- 
main on the land, At Annapolis Royal we 
saw the site of the continent's first lasting 
European settlement north of St. Aueustine, 
Florids—old Port Royal, founded by Sieur 
de Monts in 1605. 

Changing hands repeatedly over the next 
century, Port Rovel was finally won in 1710 
by British troop: from Boston, The French 
flag came down, and Brig. Gen. Francis 
Nicholson renamed the outpost for his Queen: 
“Town of Anne,” or Annapolis Royal, 

Just 16 years earlier, a Maryland settle 
ment had also honored the same royal Anne. 
And, strangely, the name Annapolis grew 
treat tn naval tradition at both these distant 
points. In 1942, Nova Scotia’s Annapolis 
County became the site of the Cornwallis 
naval training base, one of the largest in. the 
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British Commonwealth, As guests, we drove 
throuvh this installation in the jeep of a-hos- 
pitable commander in, the Royal) Canadian 
Avy, lo our youngsters’ delight 

Hut for the children, the Acadian country 
whisked) away the centuries more excitingly, 
Near the tree-shaded university town of Wolf- 
Ville, we exphored the Acadian setting of Henry 
Wadsworth Longiellow’s poem Evangeline. 
In front of the museum at Grand Pré Me- 
morial Park stands a statue of Evangeline 
herself, as imagined by the Canadian sculp- 
tor Henri Hebert (page 109). 


Stutwe Recalls Poetic Drama 


“Have you noticed bow this statue ages?” 
a tourist asked us. “Here, walk around it 
clockwise. She seems to grow older 95 you 
move.” 

We followed his achvice and fancied that 
we, too, could see the voung Acadian girl 
fade and bend with the years. 

My wife then told the children the story 
of this girl, exiled with her people in 1755. 
With her words, that long-ago era came close 
to Pauland Eda, It even spurred me to pur- 
chase a copy of Longfellow's pocm to reread 
that oleht. 

In a hundred small details the poem called 
to mind images we were seeing! “the forest 
primeval,” the swallows, the dikes that shut 
out the bay from rich farmlands, the orchards 
and meadows. Dramatically the poet usec 
Fundy’s pulse to punctuate his story, record- 
ing é@ach chonee of tide—“‘in haste the ref- 
luent ocean fle away from the shore..." 
Then tt returned “heaving and hurrying band- 
ward.” And finally, “with the ebb of the 
tide the ships sailed out of the harbor,” carry- 
ing Gabriel far away from the fair Evangeline. 


Acodians’ “Huppy Valley" Comes to Life 


Our excursions in Acadia took us all around 
Lonefellow’s “happy valley.” We visited the 
towering Lookofi near the town of Blamitlon 
to photograph oa sweeping view of Minas 
Basin (page 154). On clear days visitors 
here con count the valleys of six rivers ond 
spot landmarks in five counties, 

Another day we noticed a sign: “Field Day 
—Ox and Horse Pull, Port Williams, N. 5." 
We turned off the main road for a short dis 
tance an near an apple orchard found a holl- 
day competition in full swing. Some 3,500 
farmers and townsfolk were cheering yokes 
of oxen and teams of horses as they strained 


ainst weights measurable in tons (pages 
180 and 181). 

Another jaunt acquainted us with dulse, an 
edible seaweed that: grows in abundance along 
certain sections of the Fundy shore. Coastal 
dwellers collect it for home consumption to 
nibble like potato chips. On the island af 
Grand Manan, near the mouth of the bay, 
this seaweed is even gathered on a commercial 
scale. 

At Chéveric, a tiny bayside hamlet near 
Noel, we arranged to accompany a redheaded 
teen-ager noumed Donna Murphy and her 
luther on a duise hunt. Our journey took us 
well bevend the mud sone to a rock-strewn 
region where timing is crucial, There the sea 
can tite in a few hours from eight inches to 
the height of a four-story house. 

“What would happen if the horse went 
lame or if we broke a wagon wheel?” | asked. 

My daughter looked at me for reassurance: 
T looked at Mr. Murphy. He merely laughed, 
His hale presence and that of his beaming 
daughter, both veterans of the tide flats, were 
gon! indications that we would come to Ho 


Family Harvests Fundy Seaweed 


I was reminded of a story T had heard of a 
Hants County dery <kipper, whom worried 
ferry jwissengers often asked, “Do you ever 
lose people here?” 

His invariable reply was, “No, we always 
find them the newt day." 

Even sober scholars have sometimes swal- 
lowed tall tales of Fundy’s tides. An ency- 
clopedia in the last century noted that the 
bay waters “rush up from the sew with such 
rapidity as sometimes to overtake swine feed- 
ing on,..the shores,” But the local pies, 
another story relates, outwitted the hard, 
They stationed one of their number on a high 
bluff When the tide approached, the sentry 
wold squeal a warning, and the others would 
scamper to safety. 

I could grin at such yarns, vet I couldn't 
help glancing seaward ‘every few minutes, 
Within a matter of heures severa) million 


Gnawindg the Feet of Hopewell Rocks, > 
‘Tides Create Monstrous Mushrooms 
Wear the mouth of the Petiteoiiae River visitor 
ace ilramiutiy evicente of the werk of, tidal currents 
amd frost. At hightet tee onty balan fir sed divert 
blark sproce show obeve the Anca, 
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The ‘Giant Tides of Fundy 


+ Draining Waters Reveal 
uo Vast Field of Glistening Scaweed 
Some families plan wacutiois to the Hay ‘of Fundy 
te rewp iodinestich dul Ac Chéeverie. Nova, Seotla, 


Fala @ah] belps Donna Murphy and her father With, 


the arvest. 

Lower: At Gram) Manan i commercial crop of 
wuweed be spread an the pebbled beach. for trying. 
A subtle darkening in culor tells when the yun has 
baked the weed tea proper turn. 
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“Have to be careful at this stage,” com- 
mented Mr. Murphy, as he stuffecl a handful 


of the sun-crinkled fronds appreciatively into 


his mouth, “If dulse is ton dry, it’s. hard 
lo eat. TT you dant dry it enough, it rots 
when vou store it.” 

T tried a few small fragments. The salty, 
somewhat medicinal flavor suggested that a 
taste for dulse mast be aequired., 

“People who eat dulse are supposed never 
to have goiter,” Mr. Murphy commented, 
In view of the high iodine content of sen- 
weed, this generally held opinion may have 
i sound basis, 

As our days passed, we realized that ‘the 
moon phase was chinging. Since T hoped ta 
witness another of Fundy’s natural wonders, 
we shifted quarters to the point where Minas 
Basin tapers inte the form of-a tidal estuary 
iid meets the Salmon River. Here a striking 
phenomenon can be observed, especiodiy at 
the period of so-called spring tides, 


Spring Tides Rise Twice a Month 


The term “spring tide" has no seasonal 
connotation: it comes from the Anglo-Saxon 
word sprivgan, to rist. Spring tides come 
twice a month throughout the year: when 
the sun ond moon are aligned on the same 
side of our planet, and later when they align 
on opposite sides of the earth, 

Cruided by our tide tables, we planned to 
attive in the city of Truro, Nova Seotin, at 
the onset of the full-moon period, to see the 
bore af the Salmon River. 

A tidal bore is a sea surge, sometimes a 
series of them, passing up a river or estuary 
at the commencement of rising. tide. ‘This 
surge may take the form of a violently churn. 
ing wave front. or wall of water, pushed alone 
by a pistoniike inflow af tice. 

Tidal bores are caused by some of the same 
forces that make surf break on a beach. 
When a fast-rising tide enters an estuary and 
encounters same kind of obstroction—say a 


iS? 


sanibir, a sudden bend, or anather kind of 
battleneck—its wave front is deformed by 
shallowing banks and bottom, Readjusting 
fo o new thythm, the front steepens until 
it resembles surf. Tt thay start to ‘curl over, 
then break into foam as it rushes upstream. 

I recill the day we-stood on the banks of 
the Salmon River, un the outskirts of Truro, 
wait for our first tidal bore bo arrive. 

“The tables say our tide should. change at 
11:40," T told my wife. “ 

“What time is it now?” she asked. 

“It's 11:38." 

The Salton River, about 150 feet wide at 
this point, looked like a dozen other tidal 
channels we had seen along the way-—sloping 
walls of mod with, at ebb tide. a modest 
stream of quiet brown water. 1 held my son's 


hand to keep him a safe distance from the 


bronk. 
Sea Roars In Like an Express Train 


Suddenly there was a shout from among the 
Eroup. af people who, like ourselves; had 
been drawn by curiosity, “Here she comes!” 

Sure enough, abut a quarter-mile down- 
streaim we coull see a white line acrox the 
nver and extending out over the bordering 
Mats. Tt seemed to be moving slowly, an il- 
lision created by distance, As it got nearer: 
1 saw that this bore was, in fact, a thing. of 
treat power moving upriver at the speed of 
a sprinting man. Like the rolline surf, it 
tumbled relentlessly. dashing along and yillay- 
ing the banks, speeding. across the flats. a 
two- to three-foot-high front-of hissing water. 
In the excitement 1 could feel my son's hand 
lighten on my own. 

The bore moved past us, sweeping under 
the near-by highway bridge and out of sith 
upstream, Behind it, pushing, were tidal 
waters of the rising sea, The Salmon River, 
which an instant before had heen a lazy 
drainage channel, was now a coffee-colored 
torrent, rampaging wildly and uswirl with 
eddies and whorls and floating debris. 


Tidal Bore Eerie by Nighe 


Twelve hours later, close ta midnight, my 
wife and T were back on the same hank. 

“Bere, isn'tit?” my wife murmured. Under 
the cloak of darkness we could see only a 
moving white line: otherwise, the river was 
black, Then the low sizzle of the monster 
grew louder, As it passed noisily, the effect 
wis a bit frightening. Tn such a manner dopa 
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the sea twice daily reclaim the Salman River 
as ne of its own, 

The most famous and most dangerous tical 
bore in the world occurs on the Fochun River 
in (hina, where a roaring crest may gam a 
height of 15 feet: At-speeds of 10 knots this 
wall can sweep everything before it, ‘Fidal 
bores ales eccur in several rivers near the 
mouth of the Amazon, on the Severn and 
Trent Rivers and Solway Firth in the British 
shes, on the Seine in France, on several pivers 
in India and Pakistan, on Cook Inlet in 
Alaska. and elsewhere. 


‘Sea Birds Follow Speeding Water 


We saw bores in four distinct localities of 
the Hay of Fundy: the Salmon, Avon. and 
Shubenacudie Rivers in Nova Sentia, and on 
the Petitcodiac River in New Brunswick. 

The Petiteediac is much broader than the 
Salman, s¢ the width of its bore i corre- 
spandinuly greater, [ts speed is atnut & miles 
an hoor: its height at average spring tide, 
§ to 3% feet. Sometimes the speeding bore 
expeeds 3 feet. 

As the breaker tolls over exposed mui flats, 
ftecks of sea birds follow tt closely, swoop- 
int down to feast on worms-and other mud 
creatures churned and tossed up by the bore’s 
plowing head (page 166). 

| was continually impressed by the power 
and punctuality of these tidal bores, But 
one day, when | tried to make some photo- 
graphs from o railroad bridge, the timing of 
the bare cost me some anxious moments, Tide 
tables could give no precise information for 
the bere's arrival at this inland point. So, 
deliberately carly, 1 left my family parked in 
the car with a picnic basket and clumbered 
gingerly out over rails and ties to the center 
af the bridwe. 


‘Tide and Trams Race the Clock 


My comera held at the rendy, I hegan to 
wait; I realized uneasily that | knew less 
about local train schedules than about this 
tidal bore. Consulting my watch, | listened 
carefully for the acvancing water—or for a 
truin whistle, Time passed, but neither sp- 
peared. Mentally | rehéarsedl a quick retreat 
in case an express should win this moe with 
the tide. 

Actually | need not have worried; no train 
whistled while Tosat there. The tidal hore 
came through, but not until | had waited o 
lense two hours! 
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This experience sharpened my own excite- 
ment oa few weeks later when I watched 4 
young man risk bis life on the timing of o 
Fundy tide. From the New Brunewick side 
af the boy we had visited the lobster and 
herring fisheries on the quaint ishind of Grand 
Manan, then had driven through Fundy Na- 
tional Park." 

Approaching the city of Saint John, we 
caught o fragment of newscast on the cir 
radio: “22a young factory worker will at- 
tempt to swim solo through the Keversing 
Falls gorge... 

The aac Falls are just what their 
hume implies, rapids that can leap forward 
or backward. They ore caused by a bulky 
rock formation at the mouth of the Saint John 
River. Here rising tides of 28 feet brim over 
and tumble upriver through the gorge for an 
lt- of 12-fool drop. When the two levels 
are equal, the water remains slack for a short 
period, Then with the ebb it spills outward 
again for « fall of 15 of If feet (page 147), 

Swimmer Challenges Reversing Falls 

Checking time and date, 1 joined 10,000 
other spectators one evening to watch husky 


Frank Martin challenge this treacherous gorge. 
No one else had ever.succeeded in swimming 


it. At slack water the rapids are navigable 


for sturdy craft during an average one hour 
and ten minutes. But awinmers have far les 
time before currents threaten to. buffet them 
over dangerous rocks, 

“Look! yelled someone in the crowed. 
Miartin was off the bout, In the tense, vast 
assembly I foond it difficult ia «we But a 
view was hotdly necessary: 10,000 craning 
commentators on banks and bridge registered 
the swimimer’s progress: Martin had timed 
his speed meticulously, 45 strokes to the mir 
ute as a Aturt. 

Suildenty he speeded up- 

“Look at bim po!" a man hear me mar- 
veled. Hut would Martin, I wondered, be 


* Sor “New Brunswick Dewan by the Sen.” by Law: 


rete 7. Burpee, NArioNaL Genarine Maciine, 
Muy, 14) 


Mud and Algae Slicken the Footing + 
Anuwing the Sculptures of a Patient Tide 
Persistent tn a deri wind. Fundy water oirves 

the rock inte endless arabeaqies Piissobred, the rod 
satiistonm stains the region's mud flats 
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faster than the change- 
im: current? 

\ cheer went ip 
A few moments hefore 
the reversing tide would 
have dravved Winn upon 
the jageed rocks, Frank 
Martin reached the 
other <hore. A mans 
endurincte and careful 
plinning had defeated 
Fundy's mighty -lides 

Chur tamily had a 
feeling of satistaction 
as Wwe prepared Lo leave 
this extraordinary part 
of the world. Qur 
specimen tubes were 
carefully packed. So 
were the tubber boots 
that hoc measured off 
so many miles of mud 
flats: One poiniul task 
remained: to winntow 
the children’s rock col 
lection to a wields 
werent. 

“We can tio without 
this.” | said, discarding 
a feat-saized lragment 

But that's mv pret 
test dane!" Paul howled 
itt Anti 

“ind these aren t 
necessary, | Loontinuerd 

‘Oh, nal” wailed. ny 
dauwthter, ““iwy rock 
Gat hat cee! 

So mstead of bictling 
pooch tin the rock, 
thores of Fundy, we 
took 10 pounds of them 


home with ts 
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Experts Read o 
Rocky Autobiography 
Written by the Sea 
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Scientists Learn New Secrets of Insect Evolution and Courtship 
by Building Butterfly “Hotels” in the Trinidad Jungle 


By Jocetys CRANE 


Department of Tropical Research, New York Zoological Socdety 


With Photographs by AT. oodbridge fFiulliams 


|} FLOCE of tame butterflies con be as 
3 troublesome as a cageful of mon- 


keys—but butterflies are a lot more 
fun. 

For instance, T don’t know o better way 
lo start a tropical day than to step out of our 
laboratory bere in the Northern Range of 
Trinidad, pick a big bunch of yellow lantana 
blossoms, take them inside our butterfly 
“hotel.” andl wateh the brilliant-hued jucsts 
come rollicking up ta feel, 

Quickly I'm surrounded by a rainbow swirl 
of wings—starlet and black, orange, crimsen, 
iridescent blue and gold. Soon the butter- 
fies smother my lantann, dipping their long 
tongues into the mector-loden flowers. 

Sentiment emis right there, however, be- 
cause our studies of butterily behavior, color- 
ing, antl heredity keep os too busy to have 
much time for <imple enjoyment of our fut- 
tering pets. 


Jinele Station Probes Insect Behavior 


Our laboratory at Simla, in Trinicdadt’s 
Arima Valley, is a jungle field station of 
the New York Zoolngical Society; ite director 
is Dr. William Beebe. Here we are learning 
things about the private lives of buttertles 
that have never been known before." 

Perhaps cur most fascinating study con- 
cerns their complicated courtships, We have 
four, far example, that in two species the 
scarlet color of a-wing patch is an important 
recomnition sign. A male is most uttracted 
hy a female bearing his own colors, We now 
hive proof that orange and blue are vital 
hues for other species. 

We know, too, that hindwing quivers, fore- 
wing flutters, and acral acrobatics are other 
ways in which butterflies signal one another 
during courtship. And we baye even learned 
to distinguish four different seents that a 
single buttertly species can produce to at- 
tract the male or female or to repel an 
cnemy. 

Quar concern with butterfly zoolagy, how- 


ever, does not let us live a life of peaceful 
cuntemplition, Instead, we often feel as 
harassed as the manager of a resort hotel, 
We have to furnish not only the comforts 
of home und excellent food for our insects, 
but suitable companionship and nursery space 
as well. And we go further by supplying a 
maternity ward and a baby-sitting service, 
Finally, few hotel men have to worry, as we 
do, about wild beasts gobtiling up the guests. 


Lizard “Humbugs” BPhittertly 


One day in January, shortly after our 
urival in Trinidad for the research season, 
I saw th rate yellow butterfly high in the cage 
among the jasmine vines, flapping its wings 
helplessly. A second look showed that the 
insect was held fost by a large green tree 
lizard which absolutely had not been in the 
cage when we went away six months before. 

At my-indignant vell, Dr. Beebe, the staff, 
am: Ram Dial. our Hindu caretaker, all 
nshe| up to peer throwgh the sereenine. 
Meanwhile [| climbed on a bench, grabbed 
the lard. and released the battered butterfly, 

Ram gave a delighted chuckle, “That 
lizard humbug your butterfly? I watch him 
crow all the time you been gone!” The 
reptile must hove sneaked in when he was 
litte and found a gow) living in our lush 
Breen inmsectiry. 

This vear most.of our butterties are living 
ina bie new cage of aluminum frame sand 
netting, provided by the Alaminum Company 
of America and the Alco Steamship Com- 
pany. Designed by staff entomologist Henry 
Fleming, it has all the latest improvements 
(page 198). The cage lets in the sun and 
ar, but keeps the glare out. and stays cooler 
than our older bronge-wire enclosures. 

Best of all, the new insectary cannot rot 
or be daten by termites, Its predecessor 

Ser, in the Natit (rercRAP HI ML AcAriwE: 
“Who's Whe Among the Huttertiies,” liv: Anetm EH, 
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literally collapsed one rainy morning two 
years age when the resident termites stopped 
holding hands, We cannot, unfortunately, 
use preservatives or poisons un wood sup- 
ports, lest the chemicals also liquidate the 
butterflies. 

The scenery inside the new cage is a cross 
between a formal garden ind a jungle. ‘There 
are small trees, grass, a flagstone path, a Tily 
pool, blossoming shrubs, wild flowers, vines, 
wild plantains—even orchids. And the but- 
terflies take to their new hotel with all the 
nonchalance of seasoned travelers checking 
in at the Waldorf-Astoria, 


Dr, Beehe Starts “Flutter Inn” 


Our butterfly housekeeping in Trinidad 
began in 1950 when William Beebe bought 
a wonderful old house on a jungled mutun- 
tainside in the Arima Volley, ‘This, along 
with 200 acres of surrounding wilderness. he 
later presenter! to the New Vork Zoological 
Society. In oa large flat space originally 
blasted owt of the rock behind the house for 
tennis courts, Dr, Beebe was able to carry 
out his lone-cherished plans for a butterfly 
house in the tnopics. 

My own interest in studlving living bulter- 
ies—an ambition that has been obundantly 
fulfilled at Simla—began about the age of 
ten, when 7 leaned over o gloss case. in the 
American Museum of Natural History to 
memorize the nome of a dazeling morpho 
from Brazil. 

Aside from the observations of a few evly 
naturalists on flight hahits ond the distaste- 
fulness of some butterflies to their enemies, 
most, tropical forms have been known only 
from dried museum specimens. 

Toxonomists, working in miuseums often 
far removed from the living insects, still have 
trouble in accurately separating tropical spe- 
cies. Some kinds, although distinct, resemble 
each other so closely that a hand lens is 
necessary to tell them apart. Others vary 
sy much from one individual to another that, 
without rearing numerous broods of known 
purentage, it is impossible to tell how many 
species actually exist, 

In our butterfly hotels at Simla, however. 
we can study the living insects and sort them 
gut under conditions approximating those of 
the open jungle. 

As satisfying as it is to glimpse the flash of 
bright-colored wings in the jungle. it 1 down- 
right frustrating to try to study the insects 
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under these conditions. We see only scraps 
of behavior patterns, hints of the reasons for 
their colors and of the way their sense organs 
work. We can learn littl of their delicate 
adaptations to living, 

Neither can we learn much by keeping: 
buttertlies in stall laboratory cages. Geneti- 
cists and commercial breeders, 1 is true, can 
rit many species that way. But although 
healthy caterpillars may result, scarcely any- 
thing can be learned of the normal habits of 
the caterpillars’ porents. It is like studying 
the food and table manners of African Pye- 
mits by shutting them up in a New York 
apartment. 

We needed a place where we could keep 
buttertlices under observation day ond night. 
give them plenty of fying space, bring to- 
gether those whose social activities are of 
special interest, and perform experiments on 
them under conditions of ease both to the 
butterflies and to ourselves, At last, here 
in Trinidad, we found exactly the right place, 
In these warm, damp mowntains, butterilies 
are numerous and lively throughout the year, 


Trade Wind Demolishes First Guests 


At first we hod almost os much trouble 
With our tropical insectary as an Eskimo try- 
ing to build an igloo at the Equator. 

We sturted off with a modest cage of bronze 
netting tacked to wooden posts, measuring 
[2 by 15 feet ond 9 feet high at the ricge- 
pole. After congratulating Henry Fleming 
an planning the roof with a specially steep 
slope, to oope with tropical downpours, we 
dubbed the structure “Flutter Inn,” stamped 
the earth down neatly inside, placed a bunch 
of fresh scarlet blossoms on o stand in the 
middie, and hopefully introduced our first 
tenants—two black-and-red erata butterflies 
(Hehcomius erate Aydart) and a lone great 


Scarlot-splashed Swallowtail Coils + 
Ite Tongue Like a Prench Horn 
Tiny shingiclike plates that make wp thelr wine sur- 
fiers eum betterflies and mothe the name Lepdopiern, 
or scale wings: Siece wary inom the 11-inch wingsinn 
ofa giant Atlus moth to the ‘-inch speead of the 
ting Nepiienta 
This Poplin anchiies, magnified 9 thes: has-re- 
ently emernd trom the chrvealia. Beginning [ite ds 
an tee. it posed throu the stares of borwa, of cafer- 
pillar, and pop, of chrvealis, to become w fully devel: 
@ped buttery (pages 212-215) 
The insect's proboscis uncurls for feeding, 
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blue morpho (Morpho peleides insularis) 

letnoring the towers, all three flapped wildly 
avnuinst the roof and later were blewn flat 
uvninst the west end] by the pfterneon trade 
wind. Next imoarning there was fo sizn of 
them PACE tor a few Scattered scraps of 
Dive and scarlet wines: 

lt took nearly three months to leat hew 
lo keep several species of tropical butterflies 
happily tovether in the same cove. We founil 


our Trinidad buttertties need lot of deep 
hade, bright sun, and high humiditvw—<inul- 
Crees] 415, they are a8 yaarticular about 
their food as. spoiled child getting over the 
meses, The morphes. for instance. wal 
much rather eat rotten konanas than sin the 
weet nectar. The helicontids prefer a diet 


i 
he 
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of nectar from kintana plants 


Enemies Prey on Winged Guests 


ATost at our muests thrive on sqciahility 
hut con't sturnd overcrowdine, Ane above 
wh. it they con't howe & onnor jniletul of 
green growing things around then, neithe 
ple Spoce, or sim, nor share, nor tie rucht 
rood) ar COMPA MOMSs hey Oe gay Tne 
tender hiving cure will Kee them fying 
After we heel legrmed all these thines. teers 
Indl more Species settle! in soonest ull 

Nicanwhile, our problems with enemies 
rl tira lied ie hen haw they are <till wath 
us.  Lireariis are the Jeast somone them, ul 
thowh occasionally o ground-living mela 
Will sneak in through wo door left. carelessh 
ajar. instie, ne herks ground the edee 
hiding his time to chitch an inmiite a Tt stun 
hathes cat eal near the eroune 

Large proving minntids find their way in 
now aml then amd grow fot belore they ore 
CAUGnE i tht! Wel 
nis ate a perliculir nuance, Some eat 
buttertty eves before | can gather them for 
lotching in the laboratery. And there i< oii 
fierce, solitary Kind thit will seize a weakened! 
insect amd fiterally devour it alive, Oivhers 
fir SOLES, promptly Carving. oll cher 
ingect= lefore we con salvage the casualties 
for our collections 

Worst of all are the =piders. They stretch 
WEDS iL LTo tee phates ari MaKe Bn zee 
living in suic of Our Préecnubons ve rt 
morning’ the comet wre cleared with a lsronm 
(coke inte pll the oorners high ane) len 
(rood housekeeping is vital 

just the other day we caught 2 new ener 
it worl oT CVC MOre ditty wt to ches trioy 
becuse tt spine no wel. When |] first ame 
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orange dryas hanging in mid-air, wings folded, 
swaying gently back and forth, When T 
looked closer, 1 found a jumping spider, only 
a third of an inch long, erippune the lnutter- 
fly’s thorax with fangs simk in deep and legs 
clinging. Ite hind legs paid out o fine silk 
lifeline, which led up to the leaf half a foot 
overhead and from which the spider and 
buttery dangled. 

1 tet out a shout, and Woody Williams, 
muking pictures for this article, had time to 
set up his camera and make a flash shot 
before the spider moved (page 216). 

As we watchod, the tiny spider pulled itseli 
and its enormous prey back up the dragline 
to the leaf. Here it began to suck juices 
from. the butterily. now quite inactive from 
poisan infected hy the spider's minute fangs. 


Banquets Planted for Finicky Eaters 


Butterfly enemies continue to be our mafor 
problem: in comparison, feecing has become 
a simple matter, after our first mistakes. At 
the very beginning we planted plenty of 
flowers liked! by hutterflies—Spanish needles, 
lantana, andl the local milkweed. Sow, in 
addition, we hang up orchids and other det- 
Icacies in season, and every day we bring in 
fresh-cut fliwers. 

Littl: hy little we discovered the preferred 
foods of our more finicky giests: Thev 
don't like much variety: each kind goes to 
its own few favorites; dav after day, like a 
stnall girl whe always orders chocolate sodas 
while her best friend sticks to vanilla. malts. 

[hifferent species have definite color prei- 
erences, To some, color is even more im- 
portant than scent: careful experiments with 
paper flowers have proved it. Newly emerged 
butterflies thal have had no chance to see 
real flowers will come first to vellow paper 
blossams of to blue ones, depending on the 
family to which the insects. belong. 

Our eratos, melpomenes, ane ricinis—all 
species of the genus Melicenms—will not 
visit their faverite Lantana if the bright yellow- 
and-orange blossoms are hidden. even though 
the odor is there, ‘However, if one small 
petal—tragrant but nectarless—lies by itself 
on the ground, some hunery indivirlunl is 
sure ta swoop down, unouiling its proboscis 
as: it pos, 

The fruit eaters, on the other hand— 
morphos, calions, preponas, and some wood 
nymphs—depend largely on emel! in locating 
their food. In the butterfly houses they suck 


at owkward distances fram one another. 
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greedily cm bannnas, papaws, mangoes; and 

cashew fruit, all generally too ripe for our 
own Junch table. Nevertheless. we once scan- 
dative) some tmangn-loving visitors by pre- 
senting the very first mango of the season 
to the appreciative butterflies. 

We didn't think that our caged butterilies 
could get into trouble with their food, but the 


accident-prone ones can—and frequently do. 


One troublemaker is the orange-<and-yellaw- 
flowered tropical milkweed, closely related to 
the more familiar milkweeds farther north. 

The pollinating system of milkweed blos- 
some is a ticky business. in which the moun 
arch butterfly (Qanews plex pps) often. plaws 
an important part, Here in the tropics, as in 
the north, these strong flyers use millowred 
bath for fond and for laving exes, The fowers, 
however, are not convenient for a bie butter- 
fy to stand on, being small, slippery, and set 
The 
monarch, therefore, aften slips while dining, 
hie foot catches briefly deep in the blossom. 
ood in the stoiwele needed to pull it free a 
pollen sac may stick to his lez and be car- 
ried off to another blossom. 

Many butterfly species that ure fond of 
milkweedl nectar, however, are not so strong 
as the monarch, So they ore often cauvht, 
uatnilly by the proboscis: They may flap 
wildly in the tmp for minutes of p time. 
Usually they free themeelves, but aoteastonally 
| have to come to their rescue. They never 
seem to learn from thelr horrid experiences 
and at the next chance flutter right back 
into trouble, 


Tame Inseets Harass: Photographer. 


Tn our work with burttertlies one of the 
biggest and best surprises has been the aston. 
shine tameness of some species. It is lke 
the differences among ducks. Some of them. 
mallurds; for instance, ore easily tamed and 
settle into a barnyard as if berm there. Others 
never become domesticated, 

In the same way, butterflies may make 
themselves at home almast as soon as they 
are released inside the cage, Others bat con- 
stantly against the scteen ond refuse to eat. 

Even the easily tamed ones, however, muy 
take a long time to settle in, Tt all depends 
on whether the cage is alreidy “seasoned” 
with hutterilies of their own kind. Butter- 
Ay odors, clinging to screens and plants, un- 
doubtedly make the difference. There is 
nothing ike a whiff of its own scent to make 
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his flash-eun cord, doubtless mistaking it for 
the stem of her proper vine, 

Best of all, I like feeding a winged guest a 
hit of fruit. If 1 bold ita foot away from his 
perch, he walks toward it until his glistening 
eyes are only an inch from my finger. Then 
out comes his probescis, the sensitive tip curl- 
ing here and there to sample the delectable 
mushiness (page 207). In a moment he 
climbs onto the fruit, and [ can carry him 
about without interrupting lvis trvea. 

Yet when | free him after a few days, he 
will zoom out the door, soar up over the 
towering mahoganies; and be just as wild as 
he ever was, 


Butterflics Mope When Sick 


Butterflies are like puppies; Canaries, mon- 
keys, anc children: you cin always tell when 
they areri't feeling tight. A sick beetle or 
hon constrictor may. seem very much os usual 
to a. casral eve, but an ailing butterfly is un- 
mistakable, He hangs motionless against the 
ecreen for hours or bats about high wp mer 
the ridgepole. He hasn't any appetite, never 
lakes part in the guldy chases of his healthy 
companions, and may spend the night sleep- 
ing alone instead of joining the sung on the 
twigs or leaves of his particular roost. 

if his ailments wre due merely to a kind of 
shock after capture, or alter he has had his 
color changed for experiments, a ‘good night's 
rest. will usually tix him up. Sometimes | 
sprinkle a bit of honey ona flower and gently 
slide it under his proboscis. Tt may have the 
same Swift effect as a piece of chocolate cake 
Offered to a small boy in the cluinps. 

Incidentally, shooing a butterily where we 
want him, whether to breakfast, to bod, or in 
the direction of another butterfly, just won't 
work. (Amv butterily can be as stubborn as 
a mule.) We can only stir up o lazy one— 
lots of species take noontime siestas—and 
hope that he will flutter in the: right direction. 

Sometimes 2 reluctint suitor can be led, by 
means of a sprig held carrot-in-front-f-nose 
fashion. clear across the cage to the side of his 
potential mate. But after that the proceed- 
Ings are strictly up to the butterilies. 

Courtships are usually dizzy affairs, with 
the male fanning perfume over the female ane 
ving high in whiringlervish dances, In 
fact, observing butterfly courtships is as hard 
on human neck muscles a watching pilots do 
Stunts al a country fair. 

As recorded by human eves and noses, here 


is what happens during a typical courtship, 
that of our erato butterflies. The male usu- 
ally finds the female as she sits on a leaf, 
gently waving her wings. Sometimes when 
he starts courting, she takes off, and they do 
a whirling dance too fast to tell who is chasing 
whom. And sometimes a female who has been 
a wallflower for some time will spring into the 
air und chase a passing male with vigor and 
enthusinsm, 

Whatever the beginnings of the courtship, 
the female eventually settles, wings closed, 
und the male zooms up behind. He flutters 
repeatedly against her, practically touching 
her hindwings with the tips of his front pair. 
She then thrusts from the end of her abdomen 
a pair of bright-yellow scent glands while she 
utters her hindwings; doubtless the fanning 
walts the perfume, which humans cannot de- 
tect, toward the male. 

Now the male moves forward and hovers 
above ber anel in front, his wines a swift bhur 
of black and scarlet, His fragrant scent senles 
—these we com smell—are uncovered: in this 
apecies they are set among o band of silver 
scales on the front edge of the hindwing. 
Finally he lands on the leaf beside her, and, 
if all hoe gone well, they mute. 

Most courtships, however, are casual flirta- 
tians only. ‘There is o brief chase, a few 
Nutters of the female's wings, o few swoops 
by the male, like a pilot buzzing = ¢rounded 
plane, then each butterfly goes its way, 


Females Linore Wrong Swuins 


Our most detoiled studies are being made 
of Ffeliconins erate Aevdera ond Aeliconins 
pielpomene, two slow-fluttering species of the 
deep jungle. Both are black with scarlet wing 
patches and extremely difficult to distinguish 
in the field, However, we found at least one 
interesting difference in the courtship proce- 
dure between the two. species, 

The melpomene male always starts wafting 
his scent over the female's odor-receptive 
antennae while he is hovering in front of her 
(opposite), while the erate male first fans an 


unscented! breeze from the rear. Neither 
female is attentive for long to the “wrong” 


kind of courtship, And,-so far, we have no 
evidence that any of the butterflies we are 
studving ever hybridize, 

When you see two butterflies chasing each 
other in your own garden, you are not neces- 
sarily watching 2 courtship, even one of these 
casual affairs, Just as likely it is two males 
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engared in o territorial dispute. Possibly it 


is-only a social whirl, or a male mistaking 


another male for a female. It may even in- 
volve an old busybody female who, after ber 
ege-laying chores are completed, spends a lot 
of time taking off after old anid Vvoung of both 
sexes. Nothing drastic ever happens in these 
mix-ups; the partners simply separate and 
head for the nearest flowers, 


Seariet Bands Warn Enemies Away 


We are specially interested in the signih- 
cance of butterfly colors to their owners. For 
example, T wanted to find out what part, if 
any, colors play in courtship of these brillant 
treprcal forms. 

The first subject we chose for sturdy was, 
again, our old friend erate. We wanted pur- 
ticularly to learn if the bond of fame seatiet 
across the black velvet of the buttertiy’s wing 
was of wny use in if social life. 

We already knew one use of that band: it 
is « classic example of warning coloration, 
The waudy erate seems to be distasteful to 
almest every animal which would normally 
munch a good-sized insect. Ifa hungry labo- 
ratory frog makes the mistake of snapping up 
at eruto for supper, he gags as it reaches his 
taste buds; then spits it out with bulging eves 
and gaping mouth and shakes his bead em- 
phaticlly back and forth. 

Lizards and birds reject the butterflies with 
equal vigor. And a pet monkey, if he picks 
one up af all. sniffs it fastidiously, makes a 
face, lets the horrid object go, and ‘spends 
minutes scrubbing at his small block hands. 
Only the insatiable spilers and ants of the 
butterily houses will make satisfactory meals 
from unfortunate eratos. 

So it seems clear that this insect offers a 
food example of warning coloration: a butter- 
ity, protected by on unpleasant smell and 
taste, tells enemies by its bright colors that 
it is best left alone. 

To find out if economical nature had given 
the gaudy red patches a we in courtship as 
well, 1 worked outa way to change the insect’s 
colors. This was a chore, since no butterfly 
can stand much handling. Also, chemical 
bleaches not only faded the colors hut were 
hard on the insect. Unlike peroxide blonds, 
i bleached butterfly has no energy leit at all, 
However, 1 finally worked out-a method using 
fastalrying lacquer such as boys employ for 
model boats and planes (pave 201). 

In pointing a butterfly, D- always try to work 
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at night: At that time it scarcely wakes up 
ind is less bothered by the messy business: 
J put it into a small glassine envelope, and 
that gors into a little glass-topped box, A 
stream of carbon dioxide from a small fire 
extinguisher then onesthetizes the insect. 

After that it is placed gently on an insect 
spreading board, just as if it were poing to be 
pinned and dried for exhibition. [ts wings are 
armmnved under strips of paper. Tf 1 om 
clumsy, or inva hurry, or somebody comes to 
talk. the butterfly wakes up and I am in 
trouble, The result, may be rubbed scales; 
broken wings, or o battered escapee, 

However, if all goes well, any giddy color is 
possible, Scarlet cam be cewered with blue or 
green, yellow or violet, Color can be alto- 
pether blotted) out with black, or an orange 
sunburst or magenta hand added to the plain 
hindwings. 

In a few moments the paint is dry, the 
board is carried to the cage, and the fasten- 
ings removed. Then the fnintly stirring but- 
terfly ts hung back among its fellows on the 
roost, Next morning there he is, flexing his 
newly tinted wings and feeding as usual, none 
the worse for his experience (page 200}. 


Felt *Butterflics” Attract Suitors 


We have also expetimented with imitation 
butterflies made of floppy felt on a bamboo 
waini. ‘The stick has a tiny magnet froma 
kitchen bulletin board ghos| to one endl. A 
butterfly model of black or colored felt, held 
by a pin, is laid aininst the magnet. Live 
butterflies sometimes dash at it, or flutter their 
wings in courtship, when we waggle the model 
appropriately (page 204). The advantage 

(Continued on page 247) 





Winged Acrobats Hang Upside Down + 
Beneath Their Shattered Husk 

The caterpillar, o sturgish pedestrian, enters thi 
third, or chrvaaiis, stage of ite life to be reborn is 
cromtare of the alr. 

Within the shell-lke casing the larva. of most-sperien 
exchanges 16 stably lees for 4 jointed stilis, A surk- 
ing prokinmcis supplanis poweriul jaws, compound cyex 
teplice simple oom, and wings and antennae sprout 
scemuingls from powherr, 

Transtormathon complete, the young butterfly 
iy tesiraining wally and steps forth a gieoming 
mL. 

Neiconmn: mefpemrens adults, two hours old, stretch 
wings for Uheir first flight. (Magnified 5 times.) 

© Naliniel Geograpiip Borlaip 


Kudwsrames by M. Wandieditge Wiliams. 
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Keeping House for 


of the models over painted real butterflies is 
that we can eliminate the effects of odor; 
results here are due to sight alone. 

Qur findines from all this painting and 
waveling have taken several seasons to uc- 
cumulate, but they are unmistakable, In 
epite of the importance of motion and scent 
in courtship, true color also means something. 

Generally, the closer the color is to the 
crates own orange-red, the more the females 
respond with courtship flutters, and the 
oftener the males give chase, Blues and 
yreens arent popular, and pure-black females 
are usually complete wallitowers, Sometimes 
such a black one will waggle her hindwings 
asa male passes by, or even spring into the 
air and chase him clear across the cage, while 
the male woes unconceriedly on his way. 


Ea Laying Confined to Certain Plants 


When it comes to the fundamental business 
of motherhood, however, butterflies pay little 
heed te the color of plants on which they lay 
their eves. On the other hand, the odor of the 
proper leaves is all-important, Every species, 
too. has its favorite part of the plant—tiny 
leaves, tendrils, or arching stems (page 210). 

lr, Beebe started our Trinidad buttery 
rearing with one of these profitable aeci- 
dents that can happen in any laboratory. He 
wunted. just for fun, to have a jungle vine 
growing on his desk because be likes to watch 
its tendrils curl. So one day he went out into 
the green tingle behind the house, dug up the 
first attractive little vine he saw, pul it ma 
pot with acstick to cling to, and kept it 
beside his microscope. A few doys Ioter he 
saw a tiny vellow caterpillar gnawing on the 
topmost leaf, It had obviously hatched from 
an unnoticed egg, already laid when the vine 
was trinsplinterl. 

For twelve days be let the caterpillar grow, 
to, the detriment of his tame vine. It ate all 
the leaves, stem, and tendrils, but. econami- 
cally, from the top down, with @ nice instine- 
tive regard for not cutting itself off in mid-air. 
After shedding its <kin four times. it wus a 
handsome caterpillar an inch and a-half long, 
white with black spines and yellow polka dots. 

Then it molted into a Enobbly brown chry:- 
alis, marked with a double row of shiny gold 
spots like brass buttons, Nine days later, as 
we gathered round making bets as to the 
eccupant, out came a black and scarlet erato. 
It was just the butterily we were most hoping 
to rear for work in our first little cage. 


Tropical Butterflies 


Zi7 


That particular butterfly, a female, wus 
mated to a wild-caught male in Flutter Inn 
and started a Jong line of flourishing descend- 
ants, She herself lived to cayort around the 
cave with her grandsons, and one sunny morn- 
ing when I left the door ajar, she simply 
fluttered out and vanished among the mahov- 
anies, At that point she had reached the oge 
of a butterfly Methuselah: it had been three 
months and two days since she had come from 
her chrysalis, Most of our tenants live about 
cuht weeks, 

For the past several years we have been 
able to travel afield to obtain hichly variable 
butterfly species from Surinam, thanks to 
assistance from the National Geographic So- 
clety, the Explorers Club, and other inter- 
ested contributors. 

We brought back to Trinidad. by air ond 
sea. living eggs, larvae, and a few prospective 
parents, Eventually we reared brothers and 
sisters with markings that once would have 
labeled them as distinctly different varieties, 
Wing patterns ranged through 4 rampant 
variety of scarlet and yellow spots and bands 
and often blazed with sunbursts of radiating 
lines. by breeding these unpredictable in- 
sects, we hope to Jearn more of how charac- 
teristics, both of structure and of behevior. 
are inhented. 


Butterflies Lead Adventurous Lives 


This evening. I've just come in from a 
checkup on our current butterfly crop. Many 
are hanging aloof, each under hrs own green 
leaf, But 17 of them are roosting companion- 
ably on the same dried vites they have used 
for weeks. 

By the paint spots on their wings I know 
all their past adventures. Yesterday this 
erate escaped from a spider web, and T had 
to mend her torn wing with a bit of Scotch 
lape: The ricint with the single yellow dot 
an his hindwing got mixed up last month in 
4 swallowtail courtship and was chased away 
by both the other butterflies, And just this 
morning the biggest melpomene of all became 
a grandfather for the third time, 

They are a fine Jot, and they are teaching 
wa great deal—about themselves, about in- 
sect behavior In general, and even about 
evolution in the broadest sense. And before 
we go north for the summer, we shall have 
the fun of watching them fly out of their 
cage, sall over the parden wall, and: vanish 
into their ancestral jungle, 
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Messengers of the Gods Mark Spring's Coming with Age-olid Rites, 
Rewarding the Good and Punishing Evildoers 


By Pav. Coze 


£19 


With Photographs by the Author 


PSHE Kachinas were coming! 
A masked dancer, mounting a rooftop, 
signaled that the Hopi gods were about 

to visit the village of Shungopavt. 

Cars and pickup trucks loaded with Indians 
ground to a halt, An expectant hush, broken 
by the whine of a cruel Februwry wind, settled 
over the village. Dogs slunk into corners; 
women gave up their happy chatter and sought 
yantace points in doorways and on rooftops. 
The ltday Hopi Bean Festival was ap- 
proaching a climax. 

Masked Gods Bring Blessings 

Out of the desert beyond the village 
marched 70 figures—weirdly masked, garishly 
painted, verdantivy draped in evergreen 
branches, and attired in a veritable wardrobe 
of other sacred symbols. These were the 
Kachinas, the supernatural anes, incarnate 
lesser pods, ancestors, messengers of the pods, 
hongme blessings and happiness to the peo- 
ole, Some marched as solemnly as bishops: 
others scampered and tumbled, ran or hopped, 

A medley of noises shattered the silence. 
Sleizh bells and shells tinkled on the dancers’ 
bodies, drums beat like munified hearts, and 
rattles imitated the clatter of rain, The centle 
ooo of birdealls mingled with growls and 
shrill whistles.. 

Old men, simple priests in long hair and 
ceremonial blankets, led the procession, but 
no) two moved in concert: each Kachina 
danced his own steps and called his own 


+ Crow Mother, in Crow-wing Mask, 
Watches Kitual from a Kiva Roof 

Pueblo Lerdliens of Aritone ond New Mexira ven 
erate a multitude of spiriie ranking just below the 
tiajor gods, Thev call these supernatural bein: 
Kachinas, from the Hopi words meaning father of 
fife. At festhyal times the Kachinas make visits to 
the puchlos, bringing the blessings of rain and fers 
(itv, teaching discipline, and rewardiog wom. 

Here the Crow Mother, impersonates! by a member 
of the oppeesite sex, holce-u bough of evergreen, sym- 
teal GF eternity. The deerskin nach is never doffed 
during ritual, Ladder pole clutched in hand learts 
inte a kita, or rerenienial chamber 

© Nationa) Ceerrephir Sejery 


Sienals, Other KRachinas, serving as police- 
men, moved into the crowd, pointed yucen- 
leaf whips at men, and ordered them to 
take off their hats. Oere Kachinas directed 
trafie and cleared the dance grounds; Still 
others moved in rhythmic procession around 
the Airkowvi, the ritual plaza, 

No one dared to spenk to the Kachinas or 
to touch them. But the spectators felt o 
sense ol tremendous emotion, as if a ripple of 
life had suddenly flooded this dusty village 
in northeastern Arizona's Hopi Indian Reser- 
vation. Ecstasy Tit their faces. 

My own comfortable white man's world 
seemed to dissolve. Could this be 20th-cen- 
tury America? 


Pueblo People Older than History 


The Hopi number some 3.000 of the 
approximately 22,000 Pueblo people—Hopi. 
4um, and Rio Grande tribes—who have lived 
in the Southwest since prehistoric times, These 
tribes are sucerssors of the primitive Basket 
Makers, who came into this region before the 
time of (hrist.* All are related culturally, 
but mot linguistically; .some speak a tongue 
akin ta that of the Aztec. 

They live in Arizona and New Mexico 
reservations, ulongside some $5,000 Navajo 
and Apache whose ancestors migrate! into 
the Southwest at a later time, 

The Pueblo people believe that man's life 
and. blessings=—the cycle of seasons, rain, and 
crops—are gifts of Kachinas (1 Hopi word). 
Archeologists recently unearthed) near Monti- 
callo, New Mexico, wooden carvings and 
murals dating the cult back at least 600 years. 

The Hop believe their Rachinas live i the 
snow and ice of the high San Francisco Peaks 
near Flagstait, Arizona. Borrowing the bodies 
of living men, these lesser gods visit the 
villages to distribute presents and receive 
prayers to the gods. He who wears the mask 
of a Rachina believes he Inses his personal 
identity onl assumes that of the spirit, 

* See “Tadion Trifes of Pueblo Land," be Matthew 


W). Stirting, Sattos An Gimoceaemic Macartn, Novem- 
ber. 1440 
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The Awithor 

Kufinlo AQ) storles, read as a i-year-old] Feeoch 
box in Revpt, cave Paul Cog an interest in American 
Indians that shaped tie entire carccr. [n 1919, on o 
teen-ager, he sow his first Indians; they had crossed! 
the Atlantic to teach woodem/t to the French Boy 
Scouts, of whim Coz was a founler, In his search 
for nothentio boeks on Incians, be leored Eneglial, 
rou) some J00 works, and then with a collaborator, 
Runé Thevenin, produced one of his own in French, 
Maren ont Customs of the Americon fooion, THe 
tma-since written five others. 

Mr. Core fret visited North America in 1928: later 
bre directed anexpodition to study the tribes of north- 
ern Cunade forthe Museum of Man in Parls, Now 
a United States citien, a recognized authority on 
American Indians, und an established painter whose 
works hong in 14 muncume, he is on honorary metm- 
ber. of seven Unidlian tribes. He aerves France an fis 
consular agent in Anaona, flying the Tricolor over his 
siucdio and art school in Phoenix. 


All the averave traveler sees of this cult is 
the Kachina doll, o masked and painted 
miniature (pages 226 and 235). Of the thow- 
sands sold every year at roadside stands, few 
are the ritual dolls made by Indian carvers: 
most ate turned out by Indian employees of 
white men. 

As Santa Claus takes gifts to our children, 
so the good Kachina carries dolls to Pueblo 
virls and bows and arrows to the boys. Pueblo 
children study their Kachina dolls as our boys 
and girls learn the catechism, 

For the pust five years Violet and Howard 
Scimatewa, a Hopi couple living in Phoenix, 
Arizona, have looked out for me like a mother 
and father. She dusts my studio; he guar- 
dens, makes repairs, and sometimes helps me 
vive French visitors a true western welcome, 
But some days the Seimatewas do not appear; 
homesickness or a ceremony draws them back 
to their native land. 


Invitation to the Bean Datice 


Last winter Violet said, “There isto be a 
Bean Dance. Are vou going?"—her oblique 
way of inviting me. And then she added, 
“Sally wants to wo, te.” 

Sally, her 19-year-old daughter, is a high- 
<chool graduate and working stenographer. 
She knows all the Intest hit tunes and can 
sing them with a better accent than mine. 

Why did Sally want to go? 1 have learned 
not to ask direct questions of Indians. We 
were halfway to the Hopi country before the 
reason became clear. Solly, who wis devoted 
to her people and the Hopi Way, wanted to 
underzo the initiation ceremony; she was 


The National Geographic Magazine 


offering her hack to the yuccn-blade scourges 
of the Whipping Kachina. 

For seven hours we drove through moun- 
tains and desert, until finully a dramatic twist 
in the road carried us up te lofty Third Mesa, 

Most of the Hopi villages ‘sit on three 
templelike sandstone plateaus named First. 
Second, and Third Mesa, according to the pio- 
neer’s point of view as he strugeled west 
Each has its specialty in pottery or basket- 
making. In all the villages the men do the 
Weaving. 

The fortresslike pueblos, camouflaged 
against the mative rock, cling to the mesa- 
tops like eagle nests, Some of the villages 
wear an aura of mee, One can wuess. the 
century of a house by the style of its win- 
dows: Some show antiquity’s foot-square 
openings; others present today’s prefabricated 
millwork. Rooms até pile) on rooms with 
a sethuck effect, ending in a penthouse. Qut- 
door ladders lead from one story to another. 

Streets laid out like winding times of 
jigsaw puzzles lead into central plazas. There 
the visitor may find only a lonely burro, a few 
children at play, or girls carrying water on 
their heads. A captive eagle may be tied to 
a pole atop the tallest house, awaiting sacrifice 
for its magic feathers: 


Town Split by Posh of War 


Qur first stop was Oraihi, oldest continu- 
ously inhabited town in the United States, 
Tt was settled about 1150,* 

In 1906 Oraibi was split by bitter con- 
troversy: whether or not to adopt new ways: 
suggested by the United States Government. 
The Hopi, the “peaceful ones,” settled the 
issue without bloodshed, on a sindstone plat- 
form back of the village. ‘They drew a line 
on the ground and asked all men to declare 
themselves, to select one side or the other. 
Champions of both sides then began a push 
af war, struggling to drive opponents across 
the line, The ones favoring chante won, ane. 
by terms of the agreement, the conservatives 
abandoned their homes and farming plots 
and moved away. Luter they founded Hote- 
villa and Bakahi. 

Though the Hopi still live in a little world 
of their own, they fulfill their duties ws citi- 
zens: they vote in national elections and 

*For an account of the determining of dates of 
these only setilcments, sce “Secret of the Southwest 
Solved by Talkative Tree. Rings,” by Andrew Elites 


Deruigiazs, Nathixal GononArai; MaAnAgG. Dicem- 
ber, 1929, 
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send their children to hivh school. More than 


200 of their young men fought on the battle- 


fronts of World War IT. 

At Oraibi 7 made armingements for two 
nights’ lodiing, und we drove on, For din- 
ner thal eve mins we were guests of Howard's 
relatives, who live in Hano on First Mesa. 

We ate by the light of o kerosene lamp 
while enjuying the warmth of coal mineil on 
the Hey reservation, a small enclave within 
the huge Navajo reservation: Gay linoleum 
covered our husts' floor: Kachina dolls, calen- 
dars, and medicinal herbs hung from white- 
washeil walls: and priaver sti¢ks dangled from 
the rafters: 

These pruyer sticks, called fafes, are tipped 
with plumes and blessed during ceremonies: 
Syinhois of the prayers said as they were 
fashioned, huhes store Hopi spiritual values, 
Like Buddhist prayer flags, they guard fields, 
shrines, homes; and even putemoabiles, 

Hopi delicacies covered an cilcloth spread 
on the freshly scrubbed (oor, We had bean 
sprouts, mutton with hominy, com pudding. 


coffee, and piki, a paper-thin corn bread made 


with one sweep of the hand from batter dish 
to the hot surface of a flat stone. White pew 
ple trying to make piki invariably burn their 
hands. 


Kachmeay Dance in Ancwnt Kiva 


To see the kiva dances that night, we 
walked by starlivht to L7th-century Walpi. 
followiny rock trails worn smooth by the foot- 
steps af generations (opposite). Ladder poles 
sticking into the sky like fingers identifier 
the kivas, the Pueblo underground cerenymial 
chambers, even in the dead of night. Though 
these are usually closed to white visitors, we 
were invited into the small Snake Kiva, so 
old it must have existed in the time of the 
Spaniards. Tt was crowded and hot: we could 
see why the conquistadors bad dubbed the 
kivas ction, or Owens. 

Hombly dressed in tattered clothes, the 
Can priest tended the fire and welcome! cach 
mamifeent eroup of Kachinas, who shook 
rattle to gain udmission. He blessed each 
dancer with uo pinch of sacred corm meal 
eprinkle! on the right shoulder, Then he 
laid a welcoming trail of meal, the Hopi 

“happy way.” 

Team after team, in maska and costumes, 
delivered their blessings and Sing and danced 
half an hour to the beat of n drum. Women 
spectators frequently asked for encores. 


2is 


Taking leave, the KRachinas handed out 
oranges unl candy to the children and some- 
times medicinal herbs te the elders. Then up 
the ladder they went, to complete: their tire- 
less all-night rowwls of the other kivas. 


Bean Sprouts, Magic of the Gods 


The pale-green sprouts of beans growing 
aginst kiva walls are an) unexpected sight 
in February. The Hopt call this happy season 
Powanuya, or Powamod. Moon of the Bean. a 
traditional time for Kachina visits, “The Bean 
Festival, a portent of spring, asks the gods to 
purify man and the earth, The humble bean 
avmibolizes future crops 

Before the Kachinus appear at Powamuya, 
every farmer gathers earth im pots and takes 
his cfferings to his kiva. There the beans 
sprout in darkness, forced as in a hothouse by 
the heat of on old-fashioned iron stove, 
Within 12 days they put owt foot-long ten- 
drs. Inctons view them os magic of the gods. 
who make life come out of seeds before 
weather permits, 

Every Hopi kiva has its sipapund, the 
sacted] bole in the floor that represents the 
womb oof Mother Earth, from which Pueblo 
people believe the first men emeried. Kiva 
culture may be traced back to the Basket 
Makers, who protected cort in round cists, ar 
hurrows, dug inte the grocndl. 

Enlarging these diggings, the Basket Muk- 
ers created pit bowers to shelter their families, 
Learning to build above ground, their -suc- 
cestore, the carly Pueblos, erected] the first 
upartment cities in North America, piling four 
and five stories one otop the other, 

Today, as if by a mysterious racial memory, 
the Pueblo people preserve the cist and pit 
hewses tn the kiva, man’s birthplace, anc the 
original man in the masked mudhead clown 
(pame 234). 


Girl Gers o Ceremonial Lashing 


Puchlo people, so named by the Spaniards 
who found them dwelling in pueblos, or vil- 
lages, might better have been called kiva 
people, The kiva ls to the Pueblo what a 
church is to a Christin. What is more, it 
is his ciub, dance ball, playroom, art studin, 
and occasionally his sanctuary from wore. 
The kiva dancer, by custom, turns oclhate 
davs before a sacred ceremony beving. Sim- 
ilarly he eats ntither salt nor meat. 

Late thet night we drove to Shungopav 
and found Sally hal undergone her initiation 
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ot Hano. She was unusually meditative and 
did not join in the laughter and sinving, The 
Rachinas, who vary the lashes to suit the in- 
dividual’s needs, must have considered Sally 
a good girl, for they had treated her leniently, 

The Indians’ mystic fourth year having 
rolled araund, this was the season for the boys, 
too, to taste the lash—to prove ‘that a ‘cnan” 
can endure pain, though he be only eight vears 
old. Boys had already fortified themselves by 
rolling in snow and performing. other manly 
tests. Following the Hopi Way, they had 
learned self-discipline, obedience to elders, 
cheerfulness, and huniility, 

Then, led by a clan uncle, the boys marched 
into the kiva, removed their clothes, and held 
hands in the air, Kachinas in frightening 
black masks danced in and digwed bare bodies 
with sharp yurca blades. Crow Mother, in 
her winged headdress, watched the spectacle 
(page 278), But J did not have the right 
lo see these secret ceremonies. 

Such a flogging may be painful, but it is not 
humiliating, On the contrary, it is considered 
an honor, a challenge successfully passed bv 
body and soul. T haye known Indian men and 
women of all ages voluntarily to offer their 
hacks as if to purge away guilt, “Ceremonial 
Noggin,” one Hopi told me, “is a reminder 
that life itself will whip us wiless we en the 
Hop Way." 


Kaching Lash Teaches’ a Lesson 


Not only the initiates, but also younger 
chiktiren undergo testing: Once | saw Ko- 
shares, as seme of the Pueblo clowns are called 
(opposite and page 231). offer forbidden 


cigarettes to a circle of boys. Immedintely 


an Ogre Kachina arrived to punish those who 
had yielded to temptation, Seizing the cul- 
prits, he crowled and made terrifying gestures. 
One by one he allowed them to escape, until 
only two remained. ‘Then a mother ransomed 
her son with the promise that he would mend 
his ways. As no one was willing to intercede 
for the last boy, he got two good Jashes. All 
these events proceeded wccording to the eld- 
ers’ plans. 

The Hopi parent does not spank or slap 
a bal boy; papa bas no woodshed or razor: 
strop). Ale simply calls on the messengers of 
the gods to scare the child whe cannot be 
reasoned with, or, in an extremé case, to apply 
the lash. A terrifying giant with fanged and 
snotited mask. yueca whip, and a sack for 
evildoers wastes no tine coaxing: he wallops. 


The Kachina-spanked child never forgets the 
painful Jessen, 

Boys cheerfully gather firewood: girl wash 
the dishes and tend the baliies, Puebla In- 
dians have very few juvenile delinquents, win- 
dow smashers, or brawlers. 

Other Kachinas distribute presents among 
the worthy. The Pueblo takes pleasure in 
giving; he scarcely ever visits friends of rela- 
tives without presenting and accepting gifts. 

When teen-age Ben Quintana of Cochiti 
Pueblo, New Mexico, won a $1,000 uward in 
1940 for a painting. be donated virtually all 
the proceeds to his village, Later this talented 
artist gave his life defending the United States 
in the Macific. 

Frequently T have seen people on rooftops 
throwing to their neighbors in the plazas all 
sorts of gifts—Indian baskets, pots and pans; 
five-and-dime-store chinuware, fruit, and 
canned joods. 

Men ond women reach high to catch the 
favors. For an instant the villagers scuffle 
aver an object, until a single hand holds it in 
the air, a siznal always tespected by the losers. 


Dron Bestowed for a Song 


T have my own token of Indian generosity. 
A prize showpiece in my ‘studio ix a valuable 
skin drum that was given to me literally for 
sang i? years ava, 

One day | was driving Tewaquaptewa, 
leader of old Oraihi, to a pueblo outside the 
Hopi reservation. Ina congenial moment. he 
hezan singing a Hopi sone. 

Now, a any of my white friends can tell 
you, T croak rather than sing. | could not 
sing a werd of “The Star-Spanvled Banner” 
or my native" Marseilaise” if Franco-(.meri- 
tan telations depended on it. But for some 
strange teason T can chant Indian songs, 

And so T answered my quest with a Cree 
melody I learned in Canada, He was so 
delighted he made me stop the car, get out 


on the roadside, and demonstrate the Cree 


dance steps. Navajo families passing in their 
waons smiled anproval. 

When we returned to my friend's home, 
he presentéd me with a big fat Hopi dram, 
and at every reunion we sing the Cree song. 

Among Pueblo tribes [ have cained some 
shzht reputation for my version of the Yei- 
bet-chai, a part of the Navajo Night (Chant, 
which | have witnessed more than ten times, 

Tt all started in Walpi, where some friendly 
clowns dragged me into the plaza ond asked, 
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“Are you a Navajo?"'—an allusian to the 
mustache that | wear, in common with some 
NaVA{O, 

“Ves,” T answered in jest. “and IT am ao 
poweriul medicine man.” 

With that, one of the clowns lay down, 
groaned in mock pain, swore he was dying, 
and demanded a Navajo “sing,” 

There 1 was, facing an audience on the roof- 
tops, with no magic. IT miade over my rec 
bandanna scarf-into a Navajo kerchief anc 
contrived rattle out of tin can and pebbles, 
Then, chanting and uttering coyote yells, [ 
led a dance across the plaza, and six chrwns 
in painted stripes followed in single file. 

This was too much excitement for the 
“dying” clown: he jumped up and joined the 
dance. When the performance ended, the 
crowd signified its approval, and the Hopi 
huffoons said my antics had brought pleasure 
and happiness, and therefore blessings: 


Food Lures Clowns Away 


Last year | took-a few members of my art 
classes to a aching festival, The head 
clown welcomed us with the announcement, 

“The banana clan has arrived”—a pun on the 
Hopi word faheng, an Anghi-American. 

“Are all these your wives?” gigeled the 
Hopi. pointing to the female students. 

“Yes,” 1 jested, “and you can have them 
for 50 cents apiece.” 

With that the clowns—short, fat, crowned 
with cornhusks, their seminude bodies gar- 
ishly painted with clay—found stools and 
compared their height with that of the girls, 
who towered a head above them. 

As the clowns fumbled for the purchase 
orice, | could see my students growing nerv- 
ous. ‘The day was saved when a clan aunt 
rushed in with a bowl of food and lured the 
clowns away, 

Everyone still wonders if the act of these 
Hopl entertainers placed food above love! 

To complete my clown act, | made a tum- 
ler's descent from a rooftop, the funmaker’s 
traditional entrance upon the stage. Then, 
simulating an accident, 1 fainted in the plaza, 
where my convulsive leg and arm movements 
sent my Pueblo friends scurrying for water 
to revive me. They filled pots and pans, 
only to lose the contents as they bumpel 
into one another, 

Finally one clown mide it with a full pail. 
1 knew what was coming; and it did—a cold 
shower right in the face, 1 revived, grabbed 


The National Geographic Mapazine 


pen of water, and soaked the buffoon, “The 
crow! was in an uproar, voicing its approval 
of the turnabout on the chown. 

Notwithstanding the Roshare’s obvious re- 
semblance to the court jester and circus clown, 
he springs from entirely independent Indian 
origins. The joke-loving clown is regarded 
us the most sacred of the Rachinas; he always 
directs the solemn dancers. 


Kachina Flogs Lagsing Visitor 


Years aga, attending a Bean Festival dance. 
T tangled with the Whipping Kachinas. In- 
dian friends and 7 watched the public per- 
formance ontil the moment when He--e, the 
war maiden, climbed! the highest dwelling and 
wived her quiver as a signal for non-Kachings 
to clear the streets for a secret ritual, 

My friends, shouting warnings, ran for 
Hround-floor apartments as if a bomb had 
dropped, but, loath to mise the climax, 1 
‘lowed to a crawl. 

| had not thought that a Kachina would 
lash a visitor. Suddenly 1 realized my mis- 
take. The jingle of bells vaye an instant’s 
warning: then a giant bhick-masked ogre 
bounded sround the comer ond brandished 
his yucca whip, 

I took off a5 if the devil were at my heels. 
Just as [ teached the first door, it slammed 
shut. The second door was already barred, 
and, like the boy in a game of musical chairs, 
T had no sanctuary. 

Then the blow struck, a stngle Insh across 
my thick jacket which startled more than it 
hurt. 

Someone dragged me into a huall-open cowar, 
“He got vou.” people laughed, As if it had 
made me one of them, mv misfortune cemented 
an enduring friendship. 

Boor amd curtains remained closed until 
the secret part of the ceremony ended. Only 


Koshare, the Delight Maker, Guips 
Watermelon in Gluttenouws Fashion 

Before taking part in u sacred rite, this Riv Granile 
Clown swallows medicine that enables him to eat 
thore than appetite dictates All day he wanders 
among the people accepting food) his bulging middle 
showa where li goes. 

When leaiing Kachina domces. fe fs a model of 
aobriety; a few seeonds later he may make the 
watermelon fenat an epic of huffsonery 

Skeletantike cluv-and-charcoul stripes oderm faee 
and body, Tutte of shredded corihusks protrode 
Hie horns from the towhide headdress, 
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ane little girl, torn hw CUrposity dared to ect 

cut niantly an omingus rap mattler) the 
dar. une the child ran ceving to her mother. 
certain an Oote Kachina would visit her soon 

Finalli. in some fashion unknown ta me. 
the “all clear” sounded, and evervone wilket 
inte the plo. 

That was another year 
the conclusion of the Been Dice, | saw sun- 
set's tilpetigiow touch the distant mesas whik 
a band .oaf initiates marched out of the tor- 
Nineteen bova robed in 
white and masked in vellow an! black 
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Cute shai Le 


neil tender green bean sprouts freshly har 
vested in the ktvas. With this sample act they 
proclaimed faith that the generations of man 
like the life locked up in a bean, would not 
endure throwzh etemity 





perish but woul 
Dancers Pray for Rain 


In historical times the three meses wer 
cree with vewetation. But with the cutting 
of timber and the increasing aridity, they 
became vittunlly bare. (€hnly a few springs 
ow, acd water i& precious, 

Each vear about half the Hopi villages per- 
form the Snake Dance. &@ praver for rain 
Thourh tt contains mysteries beyond our com 
prehension, the Snake Dance ts nota Kachina 
ceremony, And iis oostumes are drab hy com- 
pwErtscun 

In Auwust the tall white cottony clouds 
that so often pour rain on ether parts of the 
Southwest may bypass the semiarid Hopi 
mess. Then the Antelope Society eathers 
in its kiva, and the Snake Society goes into 
the desert to gather oll kinds of reptiles, 

Face to face with o ‘coiled rattler, the 
eatherer blesses it with corn meal, strokes its 
back with an eaele feather, and 
with appro clan tithes AS the Serpent 
oncoils, the Tnelian. erabe [t and thrusts it into 


adresses tt 


all a ie % 


Collected within the Snake Kiva, the rep- 
tites are fed, washed, and addressed with songs 
zr 50 — am told, far few white men have 
witnessed this ritual. The Hon advise their 
‘elder brothers” to crawl dawn to the under 
world onc bee the rain gods to let down thé 
hair. the long ventle streamers from “female” 
rain clowds, which Homi farmers:esteem above 
sudden and violent “male” min 
Lin ine zxteenth af temnoon LOTS the Lee 
mony scones af white visitors gather lo watch, 
Long aso, 2eeing my first Snake Dante, | 
took the precaution of standing on a roaltop, 
stless shuttling 
“tie Lhe WEF! 


One tminute | obsersed the 1 
of feet: next a frozen silence 





murched the Snake Society, bodies and kilts 
painted black and terra cotta. Their asso 
cute: af the Antelope Society were in ash 
colors. All pointed their taws white or blue 
ond wore hair loose pone tf 
came from chants and t 
attles 


Phe only sound 
Antelope dancers 


ae 


‘Snokes Writhe im Dancers’ Mouths 


In a corner of the plaza stood a pyranid 
ol twigs. A brown atm thrust out throweh an 
opening te deliver the first writhinv snake to 
the heatl man. Thkine it in on hure hand, he 
mude oo effort to ward off the lanes, His 
acolyte, in accompinying dancer, waved an 
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Tewa learns Give fl Corn Dance TT Sr Nidefornes 


laity baryt holed Dea bio Se Palral 
Aetis mittics and 


As Fyening ss ‘Shirdi Lent hen 
ifn thre Sew SMeaica purl recoluriw celelirote the sotnt 
m.a Riva banner thai | rifies the fancet 


_instn. Sonera 
Ly i: 7 i 1 Pur 
ATT. Sn 1A. thie 





LSet e Fenithee foe ehin, ane <iah fy iT , 

Bho itete the seund and appearance of rain. Wome_«n, oaltermatneg | dance 

express kinshig with Mither Forth Chon on felt chants eines, beste tlheeims, ote! corr eirareernt howe hs 

edzle feather to capture ond hold the snakes regained tus stride and finished the dance 
next day be went about his business. as 


he 
though nothing had happened 


Aten 


Litner dancers ce epbed scaly hurcern 
and wheeled back to the l recognized one painted cancer a5 fo sou- 


SEO dealer 
Clothes the week before in Winslow, Arena 
cif olen rt the 


cancer! in & ticle 

snuke pit for more In tutn, each «<nake was | hac seen wearing white trian’ 

atried in the concer’s mouth, then release 
After oll an hour of -s0 


eves. a motth-beld 
purdens in the plaza. 


1, docten Teet ftom my 
neriarmers released their 
crawled tower! the fret line 


Ot a Ploy woman 


an] Sunk its tones mto the 
Losing content, the men 
ft fainting, bet quickly of spectntors he 


rattler turner 
and the snake 





(acer s&® cheee. 
iw TLE 


ape Ter bE the yCLEC 


of chile shrieked 


eed the catherers tok eitle-wing Feathers 


Before the reptiles could 


win steered them inte the center of the plaga 

Sow & howsewile led into the plica @ pro- 
cession of mallens ln their characterisim: but- 

Betiding over the 
the girls showered the suakes 
with sucred Corn Mea Momentarily, 1 tua 
the illusion of a giant dish of living spaghett: 
surinkled with powdered ohecse. 

Four rushed! in. gathered 
in thelr arms, ran off to the four points of 
the compass, and teleasecl them far out im 
the desert 


teri! hurdle iss of 


i cri lee| lM Tati " 








rinners Sn kies 


Elder brothers 
ritual, “craw! down in vour holet te the un- 
cleric ask the min 


mercy 


they said, according to 


wre uat s i hove 


Downpour Follows the Hitual 


A Hopi friend beside me turned nel fé- 
marked, “Evervthing is fine now,” He meant 
that rain would come withm the next four 
Actually. the visiting white men had 
scarcely leit the village before the skies opened 
up and the dry washes ran wild with much, 
wittet 

lndinn fices shone with delicht, 


cli oi 


Evervirne 


Wlived Kochinas Dance Beside o Sacre Trai) of Caorn Nicol in 4uni Puebla 


“Zuni Sire 


Meaito. fs ft athtosmedr fo tomer 


Clhaka’ 


whee son-rilded walle in J=39 led Givteverer 


Fray Marcos de Nico to believe bi hath sichted a golden ote. Fanunw-huntioe Coronado eaploded the myth 


zk Year baler Bhiinketedd prirlhead chown, whos 
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Mmske 


saree! the eorthharn fire: men, fink the dancers 





jit OME Pols and pans to) caicy the 
craps, 

[froin does not fall, the priests assume that 
anime dancer has faked to observe al] the cere- 
monin) requirements or has harbored a pro- 


ros 


fane. thopent, 


Hop: Rites Remain Seerct 


it sunset | watched the purification rites 
of the dancers. Ceremoniowly the men crank 
cliff 


The folliw Lie dia 


an fimetie tes Leming over 
emotied their 
Hie had returned to nan! 


| bave psked Hopi men why they under- 


stomachs. 


(CAuildren Keep Watch from Rooftops 


ubstanes 
hall entry abe 


iicimkles a path of meal, o 
Thits 


if tient 
bles avery chances 
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Demidged Ho-te Stares with Goigle Eves 


This limites ood] ie  peetiect 
tral Ho-te ilaneer, whe caries bow 
arial kilt are im 


rhein fl mf. SLE 


Hel are, 6 opel 
tie chissic ASC Shy be 
take this final ceremony. The only answer 
l can get is, “Good for the body 

Ant how clo the snake-hitten dancers sur: 
vive? White men have not 
Homi magic. but fave offered) these 
(hat the snakes’ venom is exhausted by teasing 
them ta strike, that the 
Lhcit blood by taking doses of venue, or that 


Uunimsked the 
theartes 
dancers. condition 
Votulike exercises make them immune 
When 7 ask Hopi friends for an explinution, 
they 2Iveé Me knowing smiles and allusians to 
fasts. to mind's mastery over the body, and 
to secret bert taken Wy priests in the kivas 
Frankly, | satistactory 
enlumation will the Hopi- betras 


SCTE, 


hive never hesrd @ 
Karel 
in the ape af 


SPCTEES, EVE 


(Jomerds Banned ot Sooke Dance 


(Te thing iS CSL: 


fear of 


most Hop tack the 
VEDOTOUS Serpentis, i 
hysteria that sometines contributes ti the vir 


white nmin § 


times death, 

It is worth noting that not o tamere con be 
seni at the Snake Dance, No pictures of 
that nite are known to have been token since 
Modern Pueblo, pro 


early on thes Century 
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Snake Pricst's Wand Distracts the “Elder Brother” Held in Danvers Mouth 
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prayers in motion. Without these expressions  oranhir Sdcieiv, Washlnetin Ld. 


are in reality part of a pure religion—visible 


K.l Morro: Story in Stone 


Pueblo Indian, Conquistador, Padre, Cavalry Trooper, and Pioneer 
Carved Southwest Drama on New Mexico's Inscription Rock 


By Epwarps. PARK 


Nation Geroegraphic Stat 


A like the prow of a giant ship from a 
rolling sweep of open country in west- 
central New Mexico, To fresh-water pool 
at its base, generations of weary troyelers 
have been attracted as ly a magnet And 
on its rocky flanks they have left the raw 
material ‘of history. 
Spanish settlers named the: 200-foot mesa 
El] Morro (The Headland). But Spaniards 
were neither first nor last to bivguac in 


A MIGHTY crest of pole sandstone rears 


the shade of this remote mck. Centuries 
befire. Indians drank at the poul: two 
pueblos fourtshed on top of the cliff. When 


American wagon trains drove west, the old 
lantlouirk still offered) water and a cool place 
to hed down 

Haunted by the past, El Morro. is now oa 
Onited States National Monument. 1 camped 
in its shade and gazed at the souvenirs it 
has callectet!. 


Graven Textbook of History 


Hundreds of early waytarere carved the 
cliff’: smooth-erainel face.  Tnedian artists 
etched heures telling of hunts or hattles. 
Conquistadors chiseled reports of journeys in 
archaic, oodelike Spanish. American cavalry- 
Ten and wagon-train teamsters hacked. names 
and dates. The whole base of “Inscription 
Rock” is scarred like a student table at 


Heidelberg, and each name helps weave the 
fabric of Southwest histary, 
The prize leaf of this graven textbook 


cume from the blade of Thon Juan de Ofate, 
Spanish colonlger of New Mexico. His words, 
cut in 1605, rank ‘as the first inscription by 
a European in the Southwest (page 2744). 

“We guahd these inscriptions,” Afonument 
Superintendent Irving McNeil, Jr. explained, 
“to keep people from adding to them, And 
we protect the Indian ruins on the mesa top. 
There are only three things we want visitors 
to take—pictures, an eyeful of scenery, and 
a lungful of fresh air.” 


Water Hole Lured Adventurers 


With Ronger Don Pave we walked olonu 
the base of the eroded cliff and batted under 
a heavy scar in its face, Before us spread 
a broad] pool, surrounded by clumps of pifon 
and juniper (pave 239), 

“Here's the same water bole that brought 
travelers to the rock.” Don said. “Tt's: fed 
by runoff. Judging by the number of people 
who've used it, it has selttom gone dry.” 

Spanih Govemor Chiate placed his in- 
scription on oa sheltered facet of the near-by 
cliff (page 244). Graphite squirted into the 
carved letters makes them more legible today 
than when they were painstakingly srovyed, 
three and a half centuries ago: 

PASO POR AGL) EL ADELANTADO DON JUAN 
hE ONATE DEL DESCHHRIMIENTO DE LA MAR 
DEL SUR A tb DEO ABRIL DE boos 

(*Fussed by here the gevernor Don Juan 
de Ofiate from the diseqvery of the Sea of the 
South on the Léth of Aprilof 1605.) 





(hate led his colorist: inte New Mexico 
and established-a capital at San Gabriel, now 
Uhumita, in 1308, That wie nine vears be- 
fore the founding of famestown and 22 years 
before the Pilgrim= laniledl.* 


Spaniards in Hace Against Starvation 


But the colony proved costly ond cis- 
couraging, in thG4 the governor gathered 
$0 soldiers ind two friars and set out to find 
pearls in “the Sea of the South”—the Gulf 
of California. He reuched the mouth of the 
Colorade River, praspected in vain, then back- 
lracked in # race against starvation. By the 
time he pitched cump at El Mbrra in April, 
1605, hunger had foreecl his men to eat their 
spare horses. 

Tructiv Onate’s delicately carved words, 
| could almost recapture the -sceme—the 
gaunt men shedding their dented armor to 
rest before a fragtant fire of pition boughs, 
the fagved horses: tethered and scuffing, the 
exhausted leader laborinualy etching a mes- 
sage thet icnoered disappointment and tm- 
mortilized his tramph, 

“Rlenty of Spuamianis were in this arcu be- 
fore 1005. Are vou sure Onate was the first 
to leave on inscription?” 1 asked. 

“We con't be certain of any earlier date,” 
Mr. MlcNetl replied, “Some of the signatures 
we know Tilthe about mav have been Jeit by 
Corals men back in 1540." 


Conguest of Sew Mesxteo Chronicled 


Seeking the lerendary Seven Cities of 
Cibola, Coronado found only the drab puchles 
af the 4am. Distilastioned, the comquistador 
turned east Probably he took the Inelian 
route from the uml lands toward Acoma 
Piuchile ane puissedl El Aforrn. 


Later inscriptions traced the trials of Span 


ith settlement, In 1640 the pueblos of north- 


cm New Mexico explwled in: rebellion. driv- 
ing the Europeans to El Paso. It took 12 
yturs for the Spanish flag to return north, 
The man who brought il, Governor Diewo de 
Vargas, camped at El Morro: 

“Here was the General Don Diego de Var- 
gas whe conquered tor our holy faith and for 
the royal crown all New Mexico at his own 
expense in the year 1692." 

Many Spanish travelers threw moclesty 
aside the moment they attacked? the rock 
with Toledo blades. One governor wee) seyv- 
etal square feet of stone to describe himself 
as a “mnst extraordinary aml gallant soldier 
of unending and prised memory,” With 
Nourishes anid symbolic senk, some signatures 
oust have tiken a day or two to complete, 

Why such meticulous care? Pusezled, | 
tured from the cliff to stare cut at the vast, 
silent pluteau, How tiny a Spanish explorer 
must have felt when this same wilderness 
stretched beyond every horizon! The least 
he could do was to carve his epitaph. 


ISS! Signatures Recall Ariny (Caonels 


El Marr's last Spanish date is 1774. For 
74 years thereufter no dated entry remains 
on the rock. But at least one “Anglo” passed 
the rock—Ewing Youn. a noted trader and 
trapper who beat a trail from ‘Faos to tali- 
fornia mm 1829-40, In his party rode youn 
Kit Carson. 

Other mountam men almost surely Enew 
of the mesa with its water hole and mys- 
lerigus writings. But none reported it. 

In 1849, 0. 5, Army Lt. James H. Sinipson 
learned of the inscriptions fram a trader, With 
three companions, among them the artist 
Richard H. Kern, Simpson explored the 

See, in the Nariowat. Ghoowariic Maar 


“Secme Chir Soonich Southweet," by Frederick Sim- 
juch, June, 1940 


\ountain Sheep, Carved by an Indian Hunter, Trail Along El Morro'’s Face 
ee | SP. & eines 
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fh antl Kern comer 
the Spanish suilostamhs. 
Then they cut their 
crwth inf tent, mirest 
lelters— the first known 
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recorded their stopover on Inscription Rack, 
“Visitors often pore over the American 


names Iogking for great-grandinthers,” Don 
tolel us. “Some find them, too.” 
Mi-year-old Pueblo Crowns Mesa 
An easy trail mounts the mesa wall. We 


followed Don to a pomt some 200 feet above 
the surrounding lane. 

From the ground, El Morro had seemed 
a solid chumk of rock, Once scaled, tt rewes lee! 
itself was a hollow shell (page 242). A box 
cinyon wedges into its heart, leaving bo 
wide walls of mesa to forma V. Standing at 
this apex, among castlelike turrets, we gazed 
on what explorer Simpson called the “circuit 
of prairie, beautifully tasty.” 

A sudden shower blew over us, leaving the 
mesa top gleaming with small pools of captive 
water. Don reminded. us that these natural 
“bathtubs” supplied water for the two Indian 
Villates that ance Ubrived on oppusite walls 
of the mesa. He led us to the larger ritin. 
We stared down at roofless dwellings, storave 
rooms, and kivas of a pueblo that had once 
held oa thriving community (page 743), 

Scattered frauments af brightly colored pot- 
tery lay uonderfoot—refuse of centuries ago, 
now important clues for archeolovists, 

That night we met De. Richard B. Wood- 
bury, associate professor of anthropology at 


Nature Ghiseled El Morro’s Buttress; * 
© Alen Carved History on [ta Flank 
This lower more than 


ano the serroding plateany 
bead rtgyt tie, 


weuthiriicl lett To fev! 


Ite base bears hun- 
ilrevis of frigmentiary records af thi 
pricnitive history of the Southwet and its exploration 
atid eetiement bey Eorepeane 

Lone before. the time of Coramida, indiana cut 
pelregivyvie—humoin and primal deurre—on El Mor. 
iostace, Spins cnnageulkttaiors ane priests (raveling 
from the Kio Grande to the western pueblos wrote 
“Por per aqui” (passed by here) with Pith-century 
fowrishes (pave 244). United States Army detach- 
nmente amd Weethoum) eminfants cuucht the bdeti incl 
leit graven records ai thelr passing 

Fl Morro (The Headland) came io he known Aa 
Inscription Rack. Corvings extend around ite tip for 
more than 1200 tert, many higher than a mon con 
Poach in beret W 

Lt. Jats A Simpaon and Richard AH. Ren, soul 
= Arm bm (a4, belt 
their antowroophs on the stune albom—the cariiea 
Dnited States mmnstire now visiic (lett) 

To preserve the tesa ail ite eurrauniiincs ae fart 
Preddiont Theodore Hisievelt 
preclaimer of nations! monument nm Ton 


ing Aavajgo country for the | 


of Atmrica’s heritnee. 
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prué iialpi: Cray, Watienal Geogrmplile Stat 
Columbia Universitv, ond his wile, who 
teaches the same subject at Barnard Callece. 
As ao team, they have been excavating El 
Moarro’s: ruins-since 1954. 

Dr. Woedlbury named the large site *At- 
sinna at the suzeestion af Zuni workmen 
The name, which meon “printing,” is on 
aot one for El Morro. We were surprises 
to learn that the pueblo bad risen ns hich os 
three stories, with possibly 300 roams. From 
their excavations the Woodburs deduce that 
Atsinna was built carly in the 13th century 
and gradually abandoned late in the 14th 


Nivwtery Shrowds Earliest Inhubitents 


Why did its people leave? Dr. Woodbury 
sueiests that a series. of cool summers and 
late spring frosts kept the village farmers fron 
vetting a decent crop of corn, At ony rate, 
Atsinnn was deserted when the Spagiards 
come, und the conquistadors in their turn 
were gone when the Americans took over 
Hut the three cultures intermingh today in 
the «hosts that hover about El Aftorro. 

Moonlight shrouded the cliff as I took a 
last walk along its base, The brooding land- 
mark Joome! above me, weirdly pale, It 
took mo itagination at all to hear furtive 
ecraping sounds ond to see dim feures at 
work, leaving brave, flambevant. wistful 
marks on this great stone page of history. 
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the Fabled Gold-rush Route, Six Venturous Young Women 


and a Lene Nlan Paddle by Faldboat from Whitehorse to Eagle 
By Ginsy HILL Woop 


PANY. a flotilln as strange as ours 
: had sailed the Vuken from its head- 
- waters in Canada to Aluska. Ex- 


plorers, fur traders, Klondike gold rushers, 
homestenders; und adventure seekers before 
us bad braved the mighty river in all kinds 
of craft. We were not even the first. to 
favigate it in foldhnats, 

Yet our expedition was different from all 
the rest: its members comprised six women 
and a lone man, my hitshand, Morton Won. 

‘The reactions of other males could not have 
been stronger had Woody deliberately planned 
to herd a harem down the river. “Pretty 
lucky!" cried some. Others commiserated. 
Actually, Woody never planned it at all, 


Adventure Faght Years in Conmmnd 


Qur trip sprang from student davs at the 
University of Alaska, Not to be outdone by 
schemes of others to drive jeeps to Argentina 
or to bicycle the new Alaska Highway, Woody, 
a friend, Celia Hunter, and T promised one 
another we would paddle down the Yukon 
someday (map. page 251). 

“Someday” was almost eight years in com- 
ing. Hy then our number had grown from 
three to seven: two young geologists with the 
U. §&. Geological Survey in Fairbanks, Alaska, 
Florence Rucker and Florence Robinson, anc 
two foldboat) erithusiasts from Seattle, Susan 
Hull and Muriel Thurber, who had asked if 
they could join our adventure. 

That fine June morning our jumping-off 
point abeve Whitehorse, capital of Yukon 
Territory, nust have resembled a girls’ club 
camp-out. Gear, grub, and tents tay scattered 
on the riverbank as we assembled our fotilla 
—three double foldboats and a. single—and 
hegan stewing our equipment ahesare. 

As w craft, the foldbaat is. a simple and 
inteniis improvement on the Eskimo kayak, 
[ts woolen frame comes apart in. a great 
many pieces. With rubberized canvas bull 
and deck covers. the whole thing packs into 
two duffel bags, In a matter of minutes-an 
expert can assemble the numbered parts, lack- 
ing them together with metal hooks rather 
than screws or. bolts. 

Decked over for several fect in both bow 


and stern, a foldbeat affords a lot af space, 
but it is frustratingly inaceessible. Amyone 
passing by that day would have seen seven 
rears of assorted sizes all pointe) skyward, 
with the rest of the owners’ bodies burrowed 
molelike under the decks (page 761), 

By 4 pam. everything was packed and 
stowed, and our flotilla was ready for launch- 
ing. Ome by one the boats slid into the ines, 
Wet paddle flashed in the sunlight, 
someone shouted “Hurth!" a we aah ae to- 
ward Whitehorse:* 

In a few minutes we were flonting past the 
town itself. From our bat= we could see 
sitms of the new boom this "98 gald-rush 
center is enjoving, thanks to its huge airport 
and the Alaska Highway.7 Quomset huts. 
left behind! by U. 5, forces after World War 
I, were flied with new families: old pros- 
pectors’ log cabins had been rejuvenated and 
occupied, One of these cabine had housed 
the hero of Robert W. Service's poem, “The 
Cremation of Sam McGee.” Service himself 
ance lived in Whitehorse, 


Stern-wheeler Recalls Bygone Era 


Below the town we passed the stern-wheeler 
NW iitedorie, ome of the lost of the river boats 
which, for more than half a century, plied 
the Yukon between Whitehorse and Dawson 
in the heart of the gold country (page 246), 
She was loaching for her first trip of the sum- 
mer, the last summér of her active fife. As 
we passed, crewmen and passengers crowded 
her tail to cheer and wave us on, 

Since then the Whitedorse has joined her 
sister ships that we saw sitting Wke ghosts 
along the riverbank, silent witnesses: to the 
end of an epoch (page 250). New roads have 
linker! Dawson with the Alaska Highwny. 
aod buses, cars, and trucks now are carrying 
passengers and freight along the Yukon. 

We paddled another 20 miles downstream, 
aided by the river's six-mile-an-bour current. 
Then, on m grassy bank above a driftwood- 
strewn beach, we made camp, 

*See “Along the Yukon Trail,” be Amos Burr, 
Narmowat Geogmarc Manawe, September, 1953. 

Ser “Alaskan: Highway, an. Enginerring Epic,” by 


Froelich Rainey; Nara. Groorarmtec Manage, 
February, 1943. 





+Foldbuats on the Yukon 
Wallow in the Wake 
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The two Florences, whom we had speedily 
nicknamed Ru and Ro to keep them straight, 
had brought a small mountain tent. The rest 
of us shared u herve tarpaulin lean-to or un- 
rolled our sleeping bags under the open sky. 
Qur first few nights were cool, for we were 
still at more than 2.000 feet elevation. But 
the weather warms fast in the Yukon in late 
spring, and it proved ideal for campine, 

It wis only @ o'clock next morning when 
the Witehorse came churning by and wak- 
ened us. We caught up with her again on 
hour downriver, where she snugeléed agamst 
a bank near the entrance to Lake Laberge. 

One look at the Inke, its surface whipped 
into white lather by a stiff head wind, gave 
eich of us the same iden. Why paddle it= 
32 miles when we could ride? We descended 
on the Whitedorse like a Notilia of South Sen 
natives with wares to sell, just as the crew 
was casting off the lines. 

Thinking we had no time te lose, we quickly 


amloaded our boats ind curried hulls and con- 


tents aboard. The old steamboat soon lum- 
bered across the river mouth to the opposite 
shore. There it stopped And there we sit 
for the rest of the day—on the “marge of 
Lake Lebarve," as Robert Service wrote, 
with more regard for rhyme than for spelling. 


River Boot “Walks” Across Bar 


Because of a long dry spell, the channel, 
narrow and shallow under the best of conddt- 
tions, was unusually low, The Hat-bottorned 
WhiteAorse drew 3 feet 3 inches; the passage 
was slightly less thon that. Absolute calm 
would be required to “walk” the craft across 
the har on its huge paddle. 

Capt. Alex G,. Courquin, who had been on 
the Yukon olmost as long os his steamer, 
seemed undisturbed! by the difference between 
his ship's draft and the channel's depth, But 
he was much perturbed over the. prospect af 
a Yukon vovage in craft as frail as ours. 

“Be careful at Five Finger Rapids,” he 
warned, “Watch out for the eddies and stay 
in the right-hand channels.” 

Foldboats, Woody reassured him, had navi- 
gated the Grand Canyon of the Colorado. 
They had even sailed the Atlantic, Hut the 
captain's fear was not ollayed. We didn't 
tell him that Ru and Ro bad been in their 
craft only once before and had more expert- 
ence in light airplanes than in small bouts. 

The wind subsided that evening and the 
moor lines were cust off. The NW hiteAorse 


Sailors Kathe amd Bask in the Sun; * 
Current Sweeps the Flotilla Downstream 
For mid-iver chores, a floating soup proved lest 
it could be retrieved with a poddie. Tiecks served at 
clotheslines, Wet gorments stick fast: when dry, they 
sometimes fluttered off inte the water, “We lost 

several ence! ahirte that way." one heater larnenteel 

Work done, the crew mapped under o sen that 
pushed the temperature to 90°. Rubber balls threaded 
en ropes meunlly trodled teehhed the beads as lifelines 
in coy of a tumble overtanrd. 
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moved into the channel stern first so the pad- 
de would pull insteacl of push. The mate 
stationed himself with a sounding pole. Shiwly 
we aplished buckward, The hull jarred anc 
quivered as we bumped along the silty bottom. 
the blades: churning up more mud than water, 
For 20 minutes the issue remained in doubt, 
Then the mate began to call out deeper water. 
We wero through! 

The Whitehorse, first boat of the season 
to cross the bar, tied up after midnight at 
the deserted log cabin settlement af Lower 
Laberge, at the entrance to the Thirtymile 
stretch of the Yukon. We tumbled ashore. 
set up tents, and crawled into our sleeping 
hags. 

Next morning the usual confusion of cook- 
ing breakfast and stowing the bouts furnished 
entertainment for the WAttehorse crew and 
passengers. who watched us from the upper 
deck (page 247). We started down the 
Thirtymile under cloucdless skies. “Whoopee!” 
shouted Celia and Mu. diving their craft into 
white water. The test of us followed, sencine 
merounsers and other waterfowl scampering 
into the sky, 


White Water and Hairpin Turns 


The sun was warm, & fragrance of everereens 
filed the air, and before us beckoned spiir- 
Kling shallow witer, the clearest section of the 
Yukon we were to see. It raced over bright- 
colored rocks, tumbled in stretches of rapids, 
ond wound around hairpin turns between 
steep hanks of lodgepole pine and spruce. 

Although Woody and [ had explored Alu= 
kas Katmai National Monument in our boat 
and Celia had sailed bers on Kotzebue Sound, 
foldboating for us was merely a means of 
transportation, not an art. Mu and Sue. on 
the other hand, were members of the Wash- 
ington Foldboat Club and velerans of many 
sunimers running the swift. hazardous waters 
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Breakfast: Pancakes Brown over a Wood Fire; Primus Stoves Cook Outmeal and Bacon 
Ti. avid Prien Mates (MOKIneE pets, lolaoboatert apult ly) a Mmicikithins: Direc stoves ated several cli 
aver time. and each croup ute wht it preferred, Here poddles support a tarpaulin sheltes 
, ie hit | inste | [ eo] i ‘hi i ie iy! reer beg pyar LI nmi wartin ltt s0iMitta aia 
AL lunchtime, instead of Pome &shore, Wi OVEraAnPing price, 2 Par oy SiomMergend 
lInshee! the boats towether, tontinumg down rock, Of OnMcomine raids Su) ress et et prety 
dream while we passe crackers, checse,: Saf- dhly get thirowush Lt cotastr if utne ested Cet 


dines, fruit, and chocolates on our paclelle tain, a short debate would ensue over whi 


haces Then. <till rafted tovether, we sbould poaddh Then someone would dip a 


Jumned down in our cockpits. lees dangling blade, disaster would be averted. and we'd 
over the sides or propped tun on the thwarts; all go back to sleep—all except Ro, the watch 
ond let the hot-sun and the swish of the water bird. 
lull os to slumber. All except Ro, that i, : sa 5 
She coull always be depended on to shiv Few Mosquitoes, Toa Much Sun 
owitke to warn of impending hazards. Now aod then a Simmer shower interrupted 
T dont want to disturb anyone.” she would our siestus ond sent us scrambling for rain 
admonish, “but theres a crisis coming up, wear and the spray decks, -Fastened to th 
and somebody'd better do something,’ qunwiles and pulled snug, the spray cover 


Someone Wile) cack & sleepy eve at an kept the cookpits dry [opposite | 
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such as the overgrown thubarb patch we 
raided, that many people har! folliweel this 
rovite before os. 

We drifted 100 mile downstream before we 
saw any other humans, A party of Inilian 
women and children, with a long string of 
pack dees, came out of the forest toward. the 
snoreiine. They stopped and stared at us 
with shy curiosity. 


Indions Huild Homes for the Dead 


The discovery that nearly all of us were 
women dispelled some of their reserve, and 
one of them came down to the shore to talk 
to us: She told us they were moving to -an- 
other camp, “many miles.” ‘The huskies ob- 
viously were doing the bulk of the work 
Strapped te the does” hacks were [ots ctruel 
pans, fivestallon fuel cans. andl bedding. as 
well as a litter of newborn pups. 

Farther upstream, at Big Salmon, we had 
vone ashote to explore a temporarily alsan- 
dened Indian village (page 252). Sleds and 
farm tools lav all around, holf bidilen-in the 
tall grass. At one of the low log cabins @ toy 
steamboat leaned against the doorway, await- 
The Tnelians 
woull came back in the fall, at the start of 
the trapping seison. 

At Little Salmon we found two colorful 
cemeteries, typical of some groups of Atha- 
paskan Indians of northwest Canada and on- 
terior Alaska, On nearly every erave, in 
fclehition to 2 oross, stool o paily painted 
little house, filled with the belongings of the 
deceased. Many of these miniature dwellings 
muet have cost more than the bomes of the 
Tivimiz 

Cine house, obviously bullt for the spirit of 
ao deported male. contained knives, guns. and 
fishing tackle, Through the curtained vinss 
windows of another we saw sewing equipment, 
pots, sind pans. A tiny table was set with 
dishes that held real food. The spirits were 
well cared for, 


ing the return of its child wwher, 


Willuge Turns Its Back on the River 


The first going community we Cane to wis 
Carmack=, a villave of some 270 cabins and 
frame houses, two trading posts, a church, are 
most affice. A track horn blasted for ferry 
service across the river, and we knew ot once 
that the town’s luture was assured. The new 
Dawson higthway meets the Yukon here, und 
Carmack: was turning its back om the quiet 
river, fucing o future of grinding gears. pop- 
ping exhausts; are ¢hust. 

Ever since the start of our pctyventure we 
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Pint-arced Beast of Burden Takes o Rest 
On the tril, cosine im the can slosh so much 
that the [peiens doz woe horcivy able to warldle. 
ant down ot every opparhunlty, 


hal girded ourselves for Five Finger Rapids 
Some people had dismissed them lightly: 
others hac) warned of their treachery. Now 
they homed belore us—live separate chan- 
nels Where the foaming water cascade! around 
a quartet of tockw buttes: 

We went ashore to don fife jackets and pull 
up the spray decks. Susan went first in her 
singhe-senter, Then Woody and | started 
throuch, The hull shook. with the first wave 
The steep rocky walk forrly roca] by us 
Whitecaps danced around the bow. but not a 
clirop came into the covkpit 

Suddenly we were in more plackl waoter 
and pated over to the back eddy to wail 
for the others, 

“We could have done that with all four 
boats rafted together,” said Woodly. almost 
disap pointedly, 

The rapids were tame for foldboats, but 
gulling «a big paddir-wheeler through them, 
we thouvht, could be worse than danrerous. 
Along the cliff we could see the coble bv 
uch steamers winched themselves through 
on thelr wav upstream (page 255) 

ur text stop depressed us, All alone the 
river We hae seen nhandoned stermn-wheelers 
deserted cabins, and: stacks of cordwood no 
loner needed Li rr ke strum for river ints 
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But at Fort Selkirk, once a thriving Huclson’s 
Bay Company trading post. we actually wit- 
nessed the death of o town. The last im- 
habitants—the trader. his missionary wile, 
and a handful of Indians—were all moving 
upsiresim to Minto the following day. 

Mrs. Alexander Cowaret, the Episcopal 
missionary, dressed in a white surplice and 
mortarboard, was waiting for us at the shore 
when we beached. 

“When | saw your boats,” she said, “1 
thought yoy were Indians from upriver com- 
ing to the church service, This will be the 
last one here.” 

She led us to the white-trimmed log chapel. 
“Wouldn't vou like to come inside and sing 
afew hymns?” «he asked. We did, and went 
uway feeling as ii we had been to o funeral, 


Dawsen Survives the Klondike Kush 


Our spirits revived again when we spied a 
tidy cabin and the flower-checked garden of 
the Malloys, homesteaders at Kirkman Creek. 
Jack Malloy had mined and trapped on the 
Yukon since $915. His hearty, hospitable 
wife, having learned of our expedition over 
the “bush phone’ —the radio—was primed 
fer our arrival, She wouldn't hear of our leav- 
ine that afternoon. We must camp on their 
heach. We accepted on the condition that 
they join us for supper around our caniypfire, 

The purr of a distant motorboat Interrupted 
the party. Jack cocked one ear. “That would 
be J. O. MeckKensie from up the Stewart 
River.” be said. 

MeKenzie landed a few minutes later, Al- 
though he hadn't been past here in two years, 
the sound of his engine—like any other to. us 
—sitnaled but one boat to Jick. 

Ten days downstream from Whitehorse we 
sighted! Moosehide Mountain, named for 
the shape of the bis sear left in its side by a 
landslide, ond we knew we were upprouching 
Dawson, Presently the huldings came into 
view, street after street of tumble-down false. 
front stores, houses, hotels, andl dunce halla, 
Where 30,000 prospectors ance crammed 
every available structure, now fewer than 800 
inhabitants ratte around amid the memories 
of wold-rush days. 

Not prosperous looking, the town neverthe- 
lese is picturesque (page 262). Ancl many a 
man stil] makes a comfortable living off pold_ 
working the bue dredges that have repinced 
pins and sluice bowes in the Klondike. 

Leaving Dawson, we drifted down the river 


Thunderheads Threnten a Storm > 
on oa Hot Afternoon near Fort Selkirk 


far into the night, bewitched by the midnight 
sun which, in this latitude, dipped only briefly 
below the horizon before climbing hack up the 
sky. Next day at Forty Mile we explored 
the abandoned log: cabins of a gold-rush camp 
older than the Klondike strike (page 263). 

How essily nature changes its mood we 
were yet to discover, That afternoon the sky 
suddenly turned black, angry thunderclours 
rolled in, and. the first real storm of the trip 
crushed down on ws just as we passed the 
border between Canada and Alaska. Already 
fooled by several storm threats: we delayed 


getting ready this time until the deluge hit. 


All we could do was to lash our bogts together 
and bet the wind whip us where it would. Cold 
and drenched, we hoddled as clase together 
us possible, singing “The Sinking of the 
Titanic” at the top of our lines: 

Lite in the evening of that day, aur 13th 
on the Yukon, the sun broke throwch the 
clouds ngain. and we pulled into Eagle, Ex- 
cept for Ru and Ro. who went another 140 
miles beyond to Circle, our trip was over, 


Change of Tempo on the Yukon 


Facle was once a bustling community of 
som 400: now its total population numbered 
about 50, but even that seemed a lot to ws. 
who had come 100 miles from Dawson with- 
out seeing another living soul. 

At Eagle we sensed avain the impact that 
the coming of o highway can have on un 
Aluskan or Yukon community. A new road 
from Fairbanks was just coming throwch to 
this remote village, ance geared to river and 
dow-team transportation, 

The contrast between road and river life 
had been forcibly impressed on us by two dif- 

(Contd on page 265) 





"The Only Way to Pack a Foldboot > 
Is to Act Like an Ostrich” 

The «mall craft held an astonishing amount of 
tquipment: tent, sleeping bags Prints stove, kerosene, 
pola and pans, clothing, and food for the 345-mile 
ricpetctition., To balance the boat and keep at hind 
the most Gnequntly wierd) gear coquired considershle 
puciei—shcill.. 

A-shipper, trent chouthe onal teary hidden in the 
cockpit (ioreground), stows carge bewesth the deci. 
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A Seene from the Past: Cable Pulls GCavere and Barde Through Five Finges 
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affairs of military aviation. Today, half .a 
century hearty that 
event in celebrating the Golden Anniversary 
of the United States Air Force, 
indeed, a birth, but not until the 
Fort Myer triak did the fleduwling attempt 
heavier-than-air tight. From that vrassy pa- 
rade vround, where the Anny -crow on fragile 
eel ot wines, Une mititary establishment em- 
barked upon o journey that has broweht it 
lo the very threshold of space. 

A qnctorial tribute following = this 
tells the ory of thse frret 560 Years, 

Balloons andl dirigibles, not airplanes, first 
aroused mv interest in Fort Aiver. In 1907, 
from 47 VA msine on halite, | wilchel ALE ner! 
halloons float lawiv abowe the Virginia coun- 
tryside. The next stringe cigar- 
shaped craft appeared in the sky. It proved 
nresistible, and | pedaled my bievele to the 
fort for a closer Jook 
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later, the 
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There, on numerous occasions. | saw Capt. 

homas Baldwin and Glenn Curtiss fly the 
Army's first dingible. It Baldwin's 
creation: A Pasay 
stapended lwieath 
were grativinely hair ridin. 
at one en of the skeleton, 
anced, and operated the tear controls: (Curtiss 
perched in front, tending the forward elevator 
and of small encine, 
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precarnmusiy bal 
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Orville Wright Dispels o Cloud 


The Army accepted this bizarre airship 
ae in Seplen ber sent it to an exhibi- 
tion in Missouri, Meanwhile, it had been 
succeeded in the public eve by an 


il o 
| | 9 


even 
curious crit of wood, cloth, aad wire called 
an aeroplane. Wilbur ond Orville Wright 
wite the inventors, but only Orville came to 
Fort Myer that vear. His brother wae in 
winning the adulation of all Furope 


Tore 


France 


LOIS: “The Wright Fleing Mechine Draws Admirers and Sheep Eras to Port Myer, Virginia 


Few Amieritata lt 190) prasned ihe enormowe sicnificance of the Wieht brother epochal 2 
the United’ States “Arm 
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Taft Tee The broliees 


Katharine Woke, Lb 


ile s voeaih the aks 


with daring fights in a similiir air machine. 
Cirville hac 
plas the person of a small, inquisitive boy. 1 
followed him with cocklebur tenacity 
History credits the first Fort Myer trinls 
with putling an enc to American cishelief in 
the Wreirht brothers. 
at them ever since the imecredible reports of 
their 1903 flights near Kitty Hawk.” Orville 
convincingly that they really 
not liars. He flew repeater! 
until the ill-fated 


sang 
Loris. 


rata hwo =hacdow=—hir 


(siti 


Skhentics had scotted 


Cems oe 
tre th 


Lite VETS. 


ind with wreal success 
day of September [7 

Same bovish pursuit following school hours, 
long since forgotten, kept me from the fel 
that afternoon, but | still recall my heartsick 
dismuiy when | heard that the plane had 
serinusi¥Y injuring Orville and killing 
his paseenger, Lt. Thomas E. Selfridge. 

The day after the crush, caused bw a 
mechanical failure, T morosely returmed to the 
field for some word of my hero. 


t ri E 7 aed { 


the wrteck- 
ame had been cleared, but | erobbed about the 
crash site until | found o small piece of the 
wooden [rame, then bore it off as a souvenir 

In £909 Orville returned to Fort Myer with 
brother Wilbur to resume the trials. Here 
was a nice problem! how to shadow both. | 
mist have been underfoot everywhere, but 
the Wrights were unfailingly pood-humored 


When the Wrieht alpplane 
relurncd tac next year with 
inven briry 
Catapulted from a lawnching mail, the 
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In those days there were no restrictions 
CESeryvyc 
ond [| had almost complete liberty to 
make a The Wrights 
coud not be free of me even on their trollev- 
car rides from Washington to Fort Myer, for 
often | was a fellow passenger 


to keep a Small boy from a militan 
Lion 


nuisance of myself. 


Wilbur Wright Takes Direct Acton 


Whenever | could 


vere Lion 


l engaral them in eon- 
Ther strikingly different person 
alities left a deep IM pressin Orville wr 
quiét-spoken, mocdest, reserved in thought ane 
mclion., Wilbur, on the other han 
amd = direct: 


Chare of any situation 


WiLs Tere 
decisive he instinctively took 

Cine well-remembered conversation between 
(Fiera We 


rst, 


difference were 
ctanding th perhaps the ariel 
hottest. military airplane hangar, a wow! and 
tir-paner shed at one end of the porace 
ErOUrcl iAlove | 
i we cut a door in this side of the shed 

Orville ventured, “it will give we better access 
and 
ask permission. ” 

Wilbur replied instantly, “No! We'll put 


(llustrates this 


worle's 
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tentilation Let's Se¢ the colonel 
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sranhs with fall 
Manan, December, 953 


Fledgling Wings 


in the door first ane tell him about it later. 
Then he won't have a chance to tefuse.” 

The provisional contract these brothers 
hal stone) with the Army seemed! rash and 
difficult of fulfillment in that day. Essen- 
Wally, it required them to demenstrate an 
airplane that would average 40 miles per 
hour and carry, for at feast hour, fA 
massenger mm additicn to the pilot 

Cirville's test flights in 1908 had 
established the machine's potentinl, be had 
own solo for more thon an hour, ane for 
lesser permods he had given rifles to Maj. 
George (). Squier and Lt. Frank P. Lathm., 

But bis very first warm-up hop, on Septem- 
1905, swept away all doubts: among 
cosuul onlookers in the estimated crowd of 
only 500, ‘This fight lasted a 
minute and |) seconds, ending in a minor 
crack-up; vet the crowd went will, Here, it 
Siernietl , miricle, @ physical event 
transcenting the liws-of nature as. they were 


it 
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hee wane 
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then uncler=tonel. 

Said the Wastinegien Por in a front-page 
story: “When the machine finally soared into 
the iif, presetit became afflicted 
with a mild form of emotional insanity that 
externaliaed iteell in cheers, hand clapping, 
and altogether undignified! prancing It was 
a magical moment. and the spell of it fred 
the spectators with a common impulse, That 
impulke was to shout. and shout everyone 
did, while the real machine circled with an 


CVeryune 


evenness and a quick fespomse that was 
AriteLziiiet, 


I seem to recall that [ “extermalized” my 


Flightwates Arnold 
and MeKnow Chat 
Aboourd Plane 
General of the Ait Forée 
Henre H. Arnold more thon 
anvone @elae epitomized the 
qrowth of American oir power. 
A nieneer fiver, much decorated, 
be tose ta commer al the 
US. Army Air Forces in World 

War I] 

The author and General 
Armee, chose friends ana iehow 
Trustees of the Natenn! trcb- 
graphic Socicty, teere share a 
fight in the General: plane (0 
Rapid © Clits Cio kebta, 
where Arnold helped docdicate a 
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lage comimentiiratite thee 17S 
Arty Air Corje—Nathonal Ger 
eraphic Societw etrateaphere ex 
pirdition of 1935 (page 21) 


C & AP Pope, Cea 


of the Air Force 
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own “nid form of ensotional insanity” ina 
series of loud shrieks accompanied by frenzied 
happing abywurt.. 

Thouwh Wilbur was on hand in 1900 in the 
role of senior plannér, Orville made all the 
test flights. I don't think 1 missed a single 
one that year, Usually they took place in 
lite afternoon, when tricky air currents had 
et bsidierd. 

The machine, like oll the carly Wright 
models, with wooden landing 
skids. At takeoff thrme soldiers trondled the 
plane in detichable wheels to the launching 
cite, a short length of monorail, and lifted 
it cxto the track. 


Wis equipped 


Early Catapult Launches Plane 


Directly behind the monomil stoed 4a 
wooden tawer holding a heavy weight. After 
revving wp the engine, Orville jerked o rope 
to release this weight, and the impetus of: its 
fall, when harnessed to a system of ropes 
and pulleys, exerted a strong pull on the 


plane, It would hurtl down the track. drag 
its kins for a few moment: .on the wrasse, 
then nose into the air. 

This: launching by catapult is the same 


principle ws that used tov on Navy carriers. 

Usual the spectators were tod entranced 
to worry about a crash in their midst, even 
thowzh Orville never flew higher than 310 
leet and generally much lower, He would 
circle the parade ground endlesshy, handling 


his craft with masterful touch in the relatively 
contined « 
Wilbur, who often wore a derby, stood on 
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History Written in the Skies 


Pict oral | T if hohts [ if rhe Lirst 50) Years 
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at the United States Air Force 


Just 50 years ago, on August |, 1907, the Chief Signal Officer 
Of the Cnited States Anny issied a oboe! three-iraeraph ordi 
Labeled “Oitnce Alemorandum.’ it becan in Aeronautical Dy 
Wisin Gt thie office is hereby estabhshed to take effect this date.” 
In an Army long adjpasted to the pace of the: ciuvalry horse, th 
order went all but unnoticed, Veteron soldiers, still swiping 
ns tH [ndian compaiens and the Snanish-American War, fount 
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lit li if CP Mal fh Ah otescnre non with only three men 
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tech ld is the United Stutes Air Force, an 
Independent service with hundreds af thousands of men, nlines, 
An missiles dispersed thrawrhout the Free Worid. Photographs 
on these and followine pares record hiehlichts tn the growth ai 
the Air Force. Many of the historic photographs were compiled 
from back tsswes of the NATIONAL GrocRAPHIc \lAcAzINE, which 
has chronicled the provress of aviation in more than 140 articles 
fhe works first military airpinne fopposite) Was the wowoel- 
und-fabnc marvel built by the Wreht brothers ancl flown Ssuccess- 
fully tn 1909 at Fort Myer. Here the type A Fiver skims ove 
cheering crowels during the July 30 speed tral Orville Wrenbt 
few LO miles to Aleuinedria, Virginin. and return 
* On another occasion Wilbur Wreht (lett) stinds= beside fr 
mechanic, (Charles Taylor, as Chvyille reps past thie catapult 
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General Billy Mitchell's 
Bombers Shatter the 
Battleship Alafia 


Air Servier offeers emererd 
fear World War [ econvineed 
that future conflicts would be 
won in the skv: Most outspoken 
wos William Mitchell 

Mitchel) arid thatais power 
would akatter traditional #4 
defenm: hosed upon the battle. 
ship, Im the Natiowar Gen 
caaric MiAGATINEG (Murch, 
(G20), be stimmarized his the- 
ooes and forrest future avi- 
ation developments, Tweaking 
the batticship'’s reputation, he 
wre’ “Compared ito on alr- 
plane, these preot vesels are 
vere muck like the knighta m 
the Stiddle: Aged, @ncosetl mM 
their beovv brmer, in which 
they cole acarcely mre i 

At the Navy's Invitation, 
Mitcheil took part in ‘uml 
strikes testing his views Tuk- 
inc aff frotm Langles Field, Vir- 
finda, in 1921, his planes dropped 
bamla on condemned warships. 
Direct hits sank spr Versels. 
Near misses dn the Oatlrdecooed, 
alrendy wounded by the Navy's 
esperimental attacks, jorortuiced 
a fotal “water hammer” effect 

Later he criticied War and 
Nave: Departments for incom 
petence ond wlvocated on. th. 
dependent Air Force. Continged 
attecks led to his court-martial 
in t42s. He dhed in LOM 


£2055. dleheaina shoddets 


tides the impart of a 40. 
mou) tomb dropped [rot it 
Murtin H-3. She sank later. 
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* Army Sets an Endurance Reeord 
with [ts “Pipelime in the Sky" 


clless roling Kock well Fueled, 4 ike 
ornia, Lt. Lave AH. Smith aml Li. J, FP 
Bichizr m Wa eave the first derrn 


tiation dif plate-to-plane mid-air retoel- 
mre wilt » pipclme. Kepiemeiing thi 
ianme cf their ve Airvilianal iit? (tim a 
Lia Hare i 90 pea in howe, the Arn ¥ 
nilsis rieke! Bamine death bar posalini 
Irum the §0-foot hose soiled on red-baoi 
exhlitiel papas. 

Pog forced o lamiting alter 16 reloelings 
Hot the tivers hed apunt a record 37 hour 


att amd fav flown US qekes 


Martianlike Garb Envelops > 
an Altitude Kevord Plolder 
4. Joho A. Macready, jooneer Army 


bet pilot. repeatedly pishodl saperctiirgnl 

reaearch plone: to beights where toon oi 

Withowl cxtr oxyecn faking off from 
livtom. Gobo, tm POP. he eclhmberd ti 
4558 feet, eteashae) the woh) peord, and 


brave! —'§5°.F in an epen cucepit. Late 


he tTentbed-~0400 iced tCirville Wright 
3 OAloal chawrver, certified) the marks 
] ] =r wa ie 7 Th 
(alli) Holler of the “hoch ¢crvwn WE tr 
aes Ti mer a hite et ee a | i Lek fig- 


rember 1926, SATION AL Cpe 
Here be wet his Kheb-aliitude say} 
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+ Another “Pires: : Sooub-nosed T-2 
spans (he Continent Nonstop 


Military aviation ater World War tl euiferct! {rem 
etal Let Bn mene appropnahen fh 
Foi = ih fil Lee tenn iments ti 
cvs ti EF EULILET oy tr PEL i) wu Lippe 
li t. |at , fi iil cd dit. Chekl i 
Pol! tai Hae Lier | | vy FokKrr mm We sia EET 
rie Til Host LE Linental 4 x Al 
ii tat a med | 1 fa Sam Lhe TI wling triy 
fhe at of i m fi ery ‘ikl | 
1 Tiorkrn made navigation: chffiicull 
Wa I Trine secocerit bhi (Vieed 
if the; in iipoinienic Managing (Tule, (urd 
With: hi iptiwi T her Waca ie nubliched the firni 
OM itd bal dS ia al aarail | | btopraphe of: thy 
nite! State. tome hv the Ami Ap Senet: 
6 Harvard] tat juldlant. Abancresd left) anal Kells 
rim: frecn ther T ft Rockwell Field, Califor 
[he ompescilake. fine fetigapeeinl eaclilmed  Saj 
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Henry Hy. Arnel, comand i Rorkw 





* Army Plance Warm Up at Santa Monica, California, for the First World Fliahi 
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fviere, all of whom survivin) the ¢pochul vevnce. Three of them, Frederick L. Martin, Enik H, Nelann 
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i A Day of Infamy at Pear) Harbor * L.S.5, Aersct Leaunelves H-25' 


oF . a Le | 7 
Plunges the Nation into War for the First Strike at Jopan 
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My friri ls Waved Aloft 
From Ive Jima 


Orlcinally designed bw North 
Amencan tor the Britieh, the FP-5) 
Mustangs sped and long fone 
poompted the Linted Sites to order 
ihogsand In Europe We feats oo 
a bomier eseort were leeendary 
Basel on Two Jima, Mustarices Sew 


Cater for hom! l- on japon 


Deadly Clusters of Bombe 
Rain from -39's 

Ale planners gamble! on the Hine- 
ing B-I9 Superiortress, dengned in 
i406. Jloopresaml by the plane's jee 
fontit jor long-sangee tpombardmernnt, 
Ih OFdeted it mio preduchonm be- 
ime. a Gngle model hud been furnt- 
teateel Their gamble paid off in 
the massive frc-bomh rm Wis. juemamal 
Japan's Hnderbor cities, H-29"s 
hauhne 13 20 pabtite payloads dex 
fstittd faneeiy 1.600 miles from 
behinber haere Ate He2S's disgorci 
(l-naunedl deinolition bombs on a 


eapThy depot near Ratigaen, Kirn 
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High Above Flying 
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over Romania's O71] (lentes 
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bursting 
Plioesti 
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‘T rion (carriers Sov Prins encal Slices with Thoysands at Aillowing Parachutes 


Wort! War t, betaome standant in Work War TF.  (iperation Ani 


er eouthern Fromce prio a stiborne assault 
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lehind Eneny Lines, Men and Supplies Casende over Southern France 
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Liomic Mushroom Cloud 
over Nagasaki Heralds 
End of World War I! 
<n Avgew OF [oa the 
oe wees Ger dropped 
WoT s second atomic itnnb ot 
“SLE ki Phe eicpoleisicen aticl 
iteretiects Killed ar ahi 
rudd? §=635 0 A winrvileir 
bomb. dropped tree dove 
carer on Hurnshime, took 
aome SO.000 hanes 
Appalling a= was the dam- 
Lge: The. Ps} chological riects 
kere ever more cevpsiatme. 
Months of heavy fire-bomh 
mids by Siunpetiorittese: (fom 
the MMonanas boecl gpulted 66 
Japantec obes, destroyed 
more than two million borne? 
ind killed or wounded! meta 
than threesquarters of « mual- 
an peuple he stotme raids 
vided only three percent to 
the devastated area 
Faced with cantinued hemb- 
EFlaim mVoeien, 
euirendenrcn Litpooteis- 
tionally SAueust [4.1045 
Here the debris«laden cloud 
mile to an allitwde of f2 tiles 
ibove Napusok| = Alen aboard 
the piane, oink miles from 
the bila. pepeerbedd rt-delt “as 
Hf the B29 were being: beaten 


ny on Leiephone nee 


Stratojet Gushes Sooke ;> 
Kockets Boost Toke-off 
Jet-powered) flight, a Visien 

Oder thon the mon-cerreine 

utplane. fret becime a reality 

mm Waorht War TE when tGer- 

many few sa jet fehter agoimeal 

the Allies: Gireat Britain also 
developer if operat toned jel 
ring the wur. but the United 

Sales did not have one ontil 

the emi of hostilities 
The Boong -47 SLOEIeL, 

under destin in (44% fore- 
thadowed retirement af pis- 
bom-riven octaft from the 


bomber cinss The mew tare 


. 


1 Ewell -Witte, sax- pri mediirm 


homber, few far faster than 


i i i = al i + 
the Be29, cored a heavir 
ved 
i] 


Crm: (Tom 


load ened cedure 
elie Cay ae thine: The 
Strudujets are still the hack- 
bate of the Strategic An 
Command = medium bheamber 


strength 


aay 
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Shooting Star Secrapes the Trees F-86 Sabrejets Prow| for Game 
t® Deliver Fire Bombs in Korea High Above Korea's Mountains 


0 WE tee advances Of te jet dee that planes may fevicining i PSO, the U.S. matched its North 

Cay éviiseale rl | ter trimn net ope rational rill ta Y EE} i od re lest hah FP, Cen 
evict, The Leckie] F-S6O Shooting Star, America’: iru 4 ir’ in kill These Fo 
HAM jet. proved ton show i thet ln Kore jab Mk he Stat Piehter Interceptor | 
Pilots ued it for erounal syuppdéct Larilike Lice . 1 Starfire 

This remarkable photograph) chows an F-80 sweeping vorbis lastest febter plies, fy clos 

be Hee pe roy i hank of napaln ‘ : [ Wine Mefe Sarde oper 
sippy alomp at Suan. Glowing ant hihi perch Sieh on lalls ty 
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NATIONAL GEOGRAPHI > 


Societ | 


lénh & M Sievers 









ORGANIZED IN 1860 — 


To fer Lele che Nathanael, Geeegriphe Seceery led dun 
ducted (40 reeterch projeees and exploring expedition: literally mmo 
the ends ofthe earch The Soc diffe Emowledye vhemygh i 
monthly Mutinvaal Genouraphic Maguzinn and im bein, nine million 
lore: color mays a per, halleving fer alsin, pel pee pele on 
eueld ewer for presi, coin, ate) telewiiinn 


MELVILLE BELL GROSVENOR, Iecedent und Edie 
| THOMAS W, MCR STW, Fee Proede and Secrecy 
ROBERT ¥V. FLEMING, Treaioter 

| MELVIN M. PAYING, 
Yoisos HL Dairwsrrs, 
homed E Doria, Awana Seormary 

Huorery ! Host, Asiwane “Trramiter 

WELLLAM PL ARCADE, Awistent Thc | 
Linan |, fewav, Chaitman, esearch Commies 

Art asctinn Wirrkone Wie (harms, Research Commins 


Swi Avian Stortary 


Amiwg Sooners 





Hermon fo A . Are, Eeeownve Agantant, and Carl Joho, 
Sercretarn, ma whe Preeidens and Edpenr; aor gn oh ligarei, cretury ie 





whe Vice-Presideer aol Seceriarys Sabyl Peck, Acer, mi ra eerie atul 
Leon 1. Canes, Ase. wo Wier tCheirenan, ot rhe Pour. 


Bostrd of Trustees 


OILREAT GaOAvISOM 
Chayen mf the Booed, 
Geapaphic Socvety; mid Eelicar of bo ‘Miaarine | 


Jenin OLVen LA Gonce 
tet baimman ff tee Board, fotmert Preident-and (bas, 
Nathional Gormspraghad- Settee ( 144-1977 


CY aLAS: |. BRIS | GCEORtE C AWARSHALL 
Direcewe Tireetirua, arsenal General of de Arny, 
Puree of Seana lnrracely Secorury ef Dede 


LFONARD CAR MIEHAEL 
Sechriary, Smithsonian 
Denditietion 


Lt, OLR RRT 
Bear Adsaipal. 1). 5. Conaar 
ana Cepeda Somes, Heriseil 


HUGH L ORYDOES 

Dlitecm, Nuctoiel Adwiaury 
Ceammuttes fur AMPbomaibic® 
ROBERT V. FLEMINC 
(hatromaen of the Board 

Riges Watnenul Buk 

MELVILLE BELL GROSVEN OE 
Faliuoe, Burial Csenpraphic 


formerby Prevent, Serica! 
| eh: Pel 4b 


BES TAME Ma, ACK AY 
Fitiaor, The Woaehington Sear 


THOMAS BW, Mckay 
Vore-Freaient aod Secrecary 
Seriogal Crenerepher Secrecy 
FRSEST E. SORAIS 


Metre! Presiden 
Suni hecd Maile ay Spates 


THAD TT, TRIE 
Teedcw, Pun Americus 
Work! ALrwrays 


FARL WARREN 
él Tipatice 
if che Unseod Stones 


M ALEX ASDER WETMORE 
ELISHA HANSON Newearch Amwsciate 
Lawger aod Nururaljan 4 Lastrtcinis 


CHARLES F: KLTTERISGA 
‘ Sortiahtaant aml Lierecttie 
Genetal Mociary. Conpestaticn 


FLMWLY 4, LAND 

Vics Adeanral,-Li; 5. ianr, 
Renred,-fnomerls Prechdenr 
Aw Trasspore Astoctarion 


CURTIS E. Lemay 
Vice hiel of Said 
Unined Sates Air Bore 


H. RANDOLPH MATIX 


LIDYD K. WILStit 

anneal Chairman 0 the Board 
{hetapeeke, uci Piorotaac 

Telephone Compances 


fOSLAD L Wet 
Direcom Waren Park Berwore 
1 Desarunenc of vee Garris 
WILLIAM FE. WRATHER 
Dircerod, (7. So Getdeyscal 
Surver, Meee 


FOR THE INCREASE AND BDIFFUSION OF GEOGRAPHIC HNOWLEDG 


ais Wai Gray (Chie); Seay Hart, 
News Fernie: sags ky ona Lae Tai ical Toneelle 
iw. Re io, 8 Roum Macs, 












Chae Corn ta a Sos I 


roles 


View. Presadenr 
Averett ie an Telephone 
ate! Telegraph Company 


sor eal 2 Ti be 


Hine! Geman Swier, Bamingoo, bf. @ 


tractee Emverrtesr: 


SULLLAM V. PRATT 
Adonural, US. Navy, Ketireed 


) ies ee 


i Pied in BE BA - eee che al! pete eg peaklioe ae ete La es, 


i t.. denesy in. Some, 
Aethis cael ies ae ded, 


DwiiaY tlie om] 


ike probe hip inperenons! baer. 
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The United States Air Force through fifty-years of leadership in the progress and development 
of Aur Power has become an armed force for peace never exceeded in the history of munkind! 


CONVAIR 2 PYM ES OF OLREREL STR Cees 





You'll feel avery special kind of pride the dav vou park a new Chevrolet 
el WUPELE driveway, Naw bie wou I ever fire voureel! broking rig ties 
wintiw, now andl then, jist for the pleasure af anriint it theme. [i's o 
beautiful st2lt te beboll—freeh and alert, with a certain resid v- Liner 


pirit written all over it. More people drive Chenrolnts 


And when the neighbors drop by to look ‘er over,” you'll be prouder Sich ony otler cor, 
than Overs Dhev Tl see fit moTetTroec licen arm finishing Laven hes EYTErVs 
where. Dev ll feel the extra eolidity of Fheorl hrs Fisher, ana they I] 
see the deeper laeter of Chevy's fetoguer naint job, 

Then thev'll want o ride around the block to aee if Chevrolet i= us 
ewnot. aniooth and soasv of if looks, That's how peopile hecorme lane 


Chevy owners. Shop by voor Chevrolet dealer's and vou'll see what we 





moon. ... Chevtroalet Division of General Motors, Detroit “2, Mich, 





Mare heat fully duet aad tues the Met Ale Sport Conpe with Analy lew Fieher 


) PEP in a cave among the rolling bills.of northenst= 
1. J ern Alubama, Smichsenion Insorution-Narionwl 


Geographic scenes are digging through. rhe 
muck of apes. Fourteen feer down, they are uncovering 
ground last trod by man 8,000 pears ago, 

Here, Dy flickertne hreliehr, nearly 300 penerations 
of primitive men are, slepe, chipped stone fools, ane 
wove baskets, Untdy housekeepers, they covered ‘with 
dirt their debris, old campfires, and even an occasional 
deceased tribesman, ‘Thus they preserved a record of 
lite through the tnillenniums, which men today can 
read, layer by layer, like the cree rings of a gianr sequoia. 
Nevather New World site has presented such a detailed 
record over so long a span. 

Excirement ruses as the scientists dig deeper. How far 
to bedrock? Whar startling tiod may emerge from the 
debris of carliesc time? Members will read this thrilling 
story ina later soc of their National Geographic 

Russell Cave adds im name to : leery Inse GE 4 UTiportarst 
uchenlonical expeditions backed by the National Geo- 
ira ple Soccer. From Canadas frozen tondta po the 
Steaminy pune Cloud-traped An- 
des, Narional Geographic scientists have «hed light on 
whore peuples—early Eskimo, Inca, Aztec, Olmec, 
Maya, Pueblo—and helped give form and meaning to 
Amenta's ditant past 

Dedicated to the increase and diffusion of geographic 
knowledge, pour Sociery has browdened mans horisnrs 
im muy feleds-—frotn archeolowty to zoology. To curry 
ott thers sli heeding work, if fehes chietly ca thee PUP Port 
of in 2,175,000 members throughout the world 
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Members of The Soctery saristy a curwosiry abour the 
woot through its othcial journal, THE NATIONAL 
GROGRAPHIC MAGAZINE, Thew enthoswstic nomina: 
con of friends for membership tells thé sry of The 
Societys phenomenal growth. Members receive the 
Motrazine and ts [color maps wathour cost beyond 
their annual Ques, jess chin non-member subscriprions, 

Those inrereste? in The Sociern’s work ond irs 
Magazine bur who do ner know a member should 
inquire (below) concerning membership. 
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RECOMMENDATION FOR 


INQUuIkryY ABOUT 





THE SECRETARY 
NATIONAL GEOGRAPHIC SOCIETY 
WASHINGTON &, O. €. 


Me POR EPC LPL ete Peet) 


+ Tha a a | 
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| aT es | we | 


MEMBERSHIP DUES OF $6.50 INCLUDE SUBSCRIPTION TO THE NATIONAL GEOGRAPHIC MAGAZINE 


Pieare bit Ley cing iiar anna: 


| ROMINATE for membenhip the cindidate above, 
(Use wenparate sheet for additional omninarions, | 
(GUT MEMBERSHIP! | nomunwre arn! encloiwe & + = 


for dure of candidwee shown at wpper right. Please send gift 


Ys Li hfe 


curul ho Pee Pee rl 


| DESIRE INFORMATION recarding membership and the 


SATIOMNAL GERGWLAMIC MaAbAZINE (Fill-in upper fiorin 


Pn (ALENT AA THAR TOR BD) race- applies in 
ein Skat, US: Poe, ond Canadas © Cerunerios 
mothe Foegl Osaon of rhe Americas god Spurs, 
R700) Ebeewhuord, ERAN Determined hy pore 
differentials ! Lite Momobervhap 5 S000 [E& 

for Whe etait parece ce end eed chirect 
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every student needs a REMINGTON QUIET-RITER portable 


Tests by leading aducators prove that students 
who use typewriters get wp to 38 better 
Brades. Students themselves will tell yoo that 
it's easier to “tink” on o typewriter. They e1- 
press Une (Thoughts: more gwickly and mare 
Claarly. anal typed work is so much acaba ate 
aasier to fread! 

Most students ask for the Remington Queot- 
riter because it's the only portable with Miracle 
Tab, Super-strencth Frame, Larger Sized Cyl 
Inder and full 44-key keyboard with Finger 
Speed Keys... and (hese gre the fealures thal 
StuGENT noed and wart | i 


re AS 
AUTING MORE REMINGTON 


LD AGAIN THIS YEAR, THROUGHOUT 
TYPEWRITERS THAN ANY OTHER BREAND." 


Every student pees and should hive a new 
Remington Quiet-riter. Ack your Remington 
Dealer to show you how easy if to buy! 





Terms Peyalle wanthy, 
int lisding Law 
nnd a cittall carrying 
charge. Ayaitabie 
in Conede, aoe Pern. 
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‘ ‘ MEDALLION-9 
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Admired everywhere: new Kodak Medallion 9 Movie Camera, 71.9 


Now. .. presenting the easiest-to-use home 
movie camera Kodak ever made! Only $99.50 


Packet-stze Aodak Medatlian & Camera rene’ t chi just 


23 ounces, loads in 3 seconds. It's perfect for travel! 


Cre = beachk tells You wiy at ri Ta Pe bes rel anele-trome -t- 
F | z ae | 7 i 
Banik Wledullion & Nievee (arn fisurch, foo—jOSt as cosy, ‘rect 
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Going barefoot is unlawful in: 


Cl Listen C) Afeimilay tl Aan ehial 
[t’s epal te ge harelout in Liskin but lishwives 
dn, carr¥ing shoes in beskets on their heads. Cone 
Lire polio, on to the shoes? Poolieh, perhaps, brut 
no more so than ialing lo carry Yarutiog: fiona in 
The Firat Nuthonal Bank of Chicago Trivelers 
Cherks. They're acerpted qaickly weed wel 
erect where im the world. 


World's longest river is the: 
Oo Nile 
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Hasire in 


Ci Amason | Mia wad pa 
anil Lind: and fowing 4.145 miles 
belore it denpeties date the Mehiterranean in ninth. 
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Faust and Chine, & hem you travel, carry vr coun 
in Che First Nattonal Wank of Chicago Travelers 
Check, Lach denomioetion ($10, 20, $50, 8404) 
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The First National Bank 
of Chicago 
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Pardon the 
intrusion... but if 
you re an engineer, 
Douglas needs you! 


Niaybe your engineering talents won't 
win her heart. Rot how about 

trying them out on us? 

Dweuglas offers you greater promotion 
opportunities, a chance to plan for into 
the future and to goin substantial 
rewards 

Douglas plants and facilities give 

vou a nationwide choice of pleasant 
Places to live. 


Please write for complete informetion to: 
C. CG. LaVEXE 
DOUGLAS AIRCRAFT COMPANY 
BOX 621-E 
SANTA MONICA, CALIFORNLA 
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Firestone lets you “go express with confidence! 
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Nylon Supreme”! entls the mensaee of tire emergencies. You 
Puncture bins. beciiise this tubeless tire seals punctures as 

ne they ooo. And Firestone'’s exclusive diaphragm stops sudden nir 
loss that makes blowouts dangerous. You ride for extra thousanle of 


miles with fall skid protection, too, 28 extra rubber wused ta make the 
treads wider and deeper, Jnese extras odd unto pecce of mund—let vou 
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exploring the world is easy with a 
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Bring History Back Alive 





Wan tel bin 


Whar sort of man was 
Jeferson? fect to know bim 
at heme in Moulreetia, feat 
Chatlopweville, Tes Allied with 
| hee papers, hie treawupes ana 
eaderts, like the vanishing hed, 
that he loved to meen 


Where did Patrick Henry 
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Superb 
Telephoto Pictures 
_ with FAMILY TELESCOPE 


Take sharp, clear telephorm shots by 
adapting a HALscope Telescope to your 
s3mm camera. BALscope, choice of 145 x, 
20% or 30% eyepiece with Tel-Cam 
adapter and triped adapter coms only 
$107.80... 44 cost of equivalent tele 
photo lens alone. Sets up im seconds, 
Write for FREE book, G-46, Tells: how 
everyone can enjoy this all. purpor tele 
scope. Bausch & Lomb Optical Co., 

| 16220 Lomb Park, 

Rochester 2, N. ¥; 
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Tourist: in historic Jomesiown, Vo, pee Goeards in colorful wniforma of 1607 
snlering feptiico of original sockede, Yow con Board full-icolg reproduc- 
tions of {he three ships thot Grovght the first English teftlers fo: Ameren, 





It’s America’s 350th birthday party—and you're invited 


On a bright May morning in 1607, the Sonn Cons Just a few mules from Jamestown, YOR Can renve 
vtant, the Godspeed and the Discovery sailed up later chapters of exciting colonial history in the 
the James River and anchored wt whit ik now beautiful restoration of Wilhiimspure and the 
Jamestown, Virginia, Qut of these three tiny ves- Yorktown battlefield 


scl4 cuine 1OS. pioneers to found (he first perc: rae , 
lh vear, why not bring your fomuly to Amonea-s 

nent Enelish settlement in. Amernca ond mark the = vy 4 Fie ; 
: birthday party? You'll ind the guest of honor hale 


beminnine Of America as we know iL ery 
: Hn Heirty aller ao Vas, 
This year America is celebrating the 340th anni- 


verry of the Jamestown sctilement with un eient- FREE Tour Information — 





month festival. There ore PUTAS, (nics, cv hrhits, 


concerts and enteriainments, You cin see the re: If you would like to visi the Jamestown Festival, 
constructed James Fort, the Glasshouse, und the oF drive anywhere m the USA. let us help olan 
Old Church Tower whose 3-loot-thick walls have your motor trip: Write: Tour Buresan, Sinclair €nl 
tod for over three S¢enturies. Coarpormtion, 600 Fifth Ave,, New York 20, N. ¥, 


SINCLAIR SALUTES THE ASSOCIATION FOR THE PRESERVATION OF VIR- 


GINA ANTIQUITIES The Associaton was firwd to been the preser- SINCLAIR 
valing of the Jamestown site, more thin hale wa century wo. In | , 
cooperution with the National Park Service and the Commonwealth ; . oye 
of Wirginia, it continues ty treasure thie national y important shrine A Great Name fa On 
For this enduring achievomernt, und the many other contributions 

io recreating oor histor scene, the LPYVA deserves the haha t 
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comlortable enings refreshing. 
Your trip te the Land of the Midnite Sun 
Wil live with vou forever! From the stew 
willed fords and the magnificent moun- 
laine of Southeastern Alaska, to the wide 
horizons of the Bering Sea. a land af Rakin 
lore, yOu Ll treasure ivery minuble in Aloska 
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Come aboard for all the fun of France 


(ince aboard a ereat French Line sinp to Europe, ‘vou an REGULAR SAILINGS FROM NEW YORK: 
forever 4% cd for anv vovaee less enchantine The onagnificent 54 80i-ton Liberte, Sout. 1* 12 
ioried Ife da France, Aug, 4 
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Peek A Boo! 
| see you're carrying 
First National City Bank 
Travelers Checks 
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FIRST NATIONAL CITY BANK TRAVELERS CHECKS 


Bocked by The First Nottenel City Bonk of Mew Tork 


Member Peceral Depoall Insurance Corpocailean 





Grow exotic flowers all year long . 
in your own EVERLITE greenhouse 
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No maintanaace 
Lutved saves 
Easy fo-assembia 
From 17,50 
Writs for free 
folder WA? 
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Alinta i Greenhouses, Vue. 





{4615 Lorain Ave., Cleveland 11. Ghia 





BAUSCH & LOMB | gam — 
BINOCULARS life begins with Airstream 

7 A whole world of new interests, relaved easy living is 
Unequallet in optical perormance, AmMencatn rours in an Airstream. This is travel!...caretree, 
made A&l Bineculars maintain their pertec- eiciting. econamicml. Enjoy the sea, the woods, [he 














‘an for decades. Pictured shove b&b the 7™, | mortals with off the comforts of home. Write for 
‘Sonum model ot $192.50, Fed. tax incl. Only interestiog free Goeklet "World At Your Doorstep." 
619.50 down... $10.48 per mo. on Bl Time i 


Puyment Filan Wirte for name of dealer mear 
rou. Bausch & Lomb Optical Co., 10920 Lomb 
Pic Rochester J. NN. T. 


AIRSTREAM TRAILERS Oept AG 


ii CHURCH OF SREON CENTER GAS « 12804 © PRETO Ba CEL 





Are you ready for emergencies like these? 


Now is the time to check your first-aid cabinet. . . for 
more accidents occur in the summer than in uny other 
seson of ive vear, 

In feet, during the summer months there is a chnily 
average of 240 accidental deaths... to say nothing of the 
almost endless number of burns, cuts, bruises and other 
mjurics asxociated with outdoor life. 

Regardics of how well equipped your first-aid cabinet 
i, it will not do you much good unless you really know 
how to give first-aid treatment property, Por example, it is 
important to know wwe to oy and wher ner to de in 
fitnations ranging from minor scratches of cuts to more 
seria injuries such os broken bones 

To treat minor cuts: most cots heal quickly if cared for 
prompdy, but can become serious if infection develops. 
Thedirst and most important thing to dois to wash the cut 
under warm running water, Then apply a mild antiseptic 
anid stende compress. 

If iodine is used, remember that it becomes atronper 
with age and old solutions should not be applied. 


To treat more serious injuries; falls cause many serious 





Injuries, especially among your children and people age 
biand over. 1 you suspect a fall has caused a broken bone, 
do not move the victiin unless absolutely necesnary, Keep 
the patient as warm and comfortable as possible and pet 
medical care promplly. 


Ian accident occurs and you cimot determine ite ex- 
tent of seriousness, coll a doctor, Describe the injtiry. tell 
him where the victim is, what you have done and the 
victim's apparent condition, 


With your description, the doctor can offer suegestions, 
decite how orperitly he fe needed and foresee what qi 
ment he should bring 

Tohelp you give the right care at the right time, Metro 
politan offers its new first-aid chit. It tells what to de for 
My Common cinersencies—burns, cots, faimting, poison- 
ing and others. Ft ale featvres, ietth Mustrationy, the new 
method af lifesaving fo apply whet aves ie meaely 
drowned, 

This first-aid chart may help you keep a minor injury 
from beonning serious—perhaps save a fife. For your free 
copy, clip and maa) the coupon below, 
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Metropolitan Lite Insurance Campen = os 

‘| ¥ i 

1 Madison Avenue, Mew York 10, N.Y. ie 

Please mai) mea free copy of your | ae us 
“First-4i! Chart,” 8-57-N, 


227 calories 


in prune whip 


when you sweeten with sugar 

















98 calories 
when you sweeten 
with calorie-free Sucary! 


You can save a lot of calories by sweetening with Sucary| 


and you cant taste the difference 


WEIGHT-WATCHERS PRUNE WHF 


Mg poond dried proms 

[cep waier 

f ieatpaun wihavered gelatin 
L tebbrepoon water 

(ere whites 

I teaspoons tamon pmce 

2 traspodan Sacaryt etliution 


Sorter prope in ayuoer apni woe, Pie 
prunes, force through weype anal aad 
jultee. Soften prelann int cabletpoon 
watehdissolve over hit trater. [att epee 
whites weril foany; @radmally beat in 
gelatin, enon juice and Sancotwl Poul 
in perme pile. (CAGED, Adakoes i erie. 


Bwiter For the hepypling, combine My Cup 


pontat dhe milk soils hy fap hoe water 
od “a seaepoen Sacaryl in wall bowl 
Beat at high speed enill coneteney 
cl deity) pope creamery 
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Sucary! makes it easier lor you 
to watch your weight... by 
giving you wholly natural sweet- 
ness without bitter aftertaste, 
without one single calorie. 


You use Sucary| practically any- 
where you would ¢ogar...in 
coflee, tea or any other drink... 
at fruits and cereals. Cook with 
it, bake with ith any Sucaryl- 
sweetened dish tastes just like 
its supar-sweetened twin. Sucary, 
of course, is for anyone sensibly 


counting calories, and for those 
who cannet tale sugar. Your 
drugstore has Sucaryl in tablets.or 
rolution. Low-sale diets call for 
Sucaryl Calcium. Abbott Labora- 
tories, North Chicage, 

[land Montreal, Can. CTfifrestt: 


Gel pour now Suceryl Vecipe Book— 
fine at pool dregilore 


ucaryl 


Hee Calorie Seeeleiei —An Gittnr AMertosin 











Sail Mooremack and own the sun! 


Take a real rest! The bind you get only on a reluxntion—or bens gay ns you wish. You'll male 

gen vovuge ib the warm, relasing, sumijer aunt atimdlating oew fronds... spend dav ond 

Mimriiiiiwk lines (ht—ervery diy, Hihtia dehire in esotie ports of call,.caleep the 
Pull up oa deok chair iene Diese sin worship While oight thidugh in your spucious outsuld 

i{wirs, by lia aTTCwit eS Bis ae aila® ent pur BL eerie. 

diese, on fRday Alooremack Lasory Crome to Aernnge this really oxelting vaeution. in the 

South Americat! Abourd ehip, you'll enjoy selid an todas —through poor travel went! 


MOORKSIACK TO SOUTH AMERICA 
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S$6-day cruises to Sowth America ond return—5.6. ARCENTINA...5.5: BRAZIL... churn from $1,110. These 34, 000-ton liners ool every 
three wooks from “Meow Tork to: TRINIDAD: BARBADOS +: BAHIA: RID DE [ANEIRO +: BANTOS (Seo Paulo): MONTEVIDED « BUENOS AIRES 





THE ULTIMATE DEFENSE 


Knowledge is the ultimate defense if kept free to repel 
the evils that besiege mankind. To give knowledge the time to win, 
it must be protected—on its outer perimeter by weapons. 


Weapons are created with knowledge, built with know-how, and produced 
in quantity with technical skills. Foremost in Grumman’s plans for the future 
are men who have the imagination to create and the insight to solve. 


GRUMMAN AIRCRAFT ENGINEERING COHPORATION 


Bethpage . Long Island . New York 
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uNusuAL TELESCOPE BUYS. 
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Lj "A the Aofion’s Shrine" 
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With so many hundreds of private schools from which fo cheote, the selection of the one school 


best suited to the needs of the individual student 


quite often a problem, Each year in the 


Morch through August issues, The NMaTIONAaL GEOGRAPHIC MAGAZINE presents the Educational 
Directory a3 a guide fo the evaluation of the finest camps, schools, and colleges in America, 
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The educational institutions listed in the Directory will be pleased to send catalogues and view- 
books to any Mational Geographic families expressing on interes! in receiving additional infor- 


mation. By mentioning The Geogrophic, your inquiries: will be ossured 
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the best possible attention. 
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TELEPHONE MAN §O8 CROUSHORE, right, etopa at the fonm of John Rathgel to diecuse entry of Jevery heifer, 
Wood-Knoll Stillwater Queen, ot Harrold Community Fair near Greensburg, Po. Boli in o director of the fiir, 


FROMHEASPHE BY ANTTL Apmis 


Telephone Ambassador-at-Large 


He serves his community on and off the job 


Tall. raney Bob Croushore ts 
a fomillar figure in Greens 
burg, Pa. Asa telephone man, 
ne pels to meet and tulk with 
people all around town, And 
that suits Boh right down to the 
ground because hie big interest 
in life heppens to be people, 

Bob suvs, “T hike to think that 
the folks around here count on 
me for good dependable tele- 
phone service. He takes pro 
fessional pride in pulling In 
new telephones and in provid- 
ing additional telephones wher- 
PTeLE they Efe needed, 


Bob Croushore’s job and his 


Working together to bring people together... Bell Telaphone System 


spare-time activities both re 
volve areund Creensbure 5 
rommunity life. Hets a charter 
member and president of the 
fire department, a deacan im his 
churehy, anc if mum her iit thie 
Greensburg Lions Club 

Tt APE ITIS that the telephone 
business whe partly responsible 
Lor brine tne Hob and his wite 
Elivaheth together. (brs. Crott- 
ahore, before her moamage, Was 
op telephone operator. 

All aver the country, people 
like thie Crouelire . 78 Foes Eyed ye 
to moke your telephone service 
better and more convenpent. 





TESTING HANDY NEW PHONE Tot 
Craialore checks pm wihdlitioninl tele- 
plone whieh o customer wonks for 
loer tee Lone. 

grim, 
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Captain Kid and his hearty ‘crew... scourge of boredom, ftarsamic defencers of 
the ancient dictum. fun és right") And their secret weapon? A dépendable-cutboard motor te 
carry them essily anc safely to the borders of their watery kingdom. And. these -samedauiming, 
friendly times arc waiting for you and your whole family.when You cw an. outboar) motor 










for the best in modern living, millions enjoy the products of 
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alsa LAWA-BOT 
friarwede rach oow 
BALE penouctts Pawar. 














